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KEY TERMS

Unemployed:Either on layoff or not employed but Instead of using cross-tabulations for control
searching for work (during the four-week period prior purposes in this report, a multivariate technique known
to the reference date). NOTE: Individuals who are nas logistic regression analysis was used to estimate the
working and not employed are defined as being out osimultaneous effect of a large number of variables on
the labor force. This group includes most individuals unemployment. The independent variables used in the
who are voluntarily not employed. logistic regression model are: degree field; place of
employment or residence; years since receipt of Ph.D.;
Labor Force: The labor force consists of unemployedage when doctorate received; years of part-time
plus employed individuals. experience; years of full-time experience; whether or
not employed in April 1988; occupation in April 1988
Unemployment RateThe percent of the labor force  (for employed individuals); employment sector in April
that is unemployed. 1988 (for employed individuals); parents’ level of
education; disability status; percent involuntarily out-of-

Standardized Unemployment Rate&: number of  field in the 1988 occupation; foreign research
techniques can be used to estimate the effect of onefXPerience; mantal_status;_mteractlon between gender
(independent) variable on another (dependent) variabf8ld marital status; interaction between gender and
while “controlling” for other variables. The most whether children are in _the home; interaction between
straightforward technique is to construct a three-way9€nder and race/ethnicity; and interaction between
table. For example, the average age of women in thgnarital status and race/ethnicity.

doctoral labor force is less than that of men. To deter-

mine whether age and/or gender are related to the The logistic regression model was used to estimate
unemployment rate, it is logical to look at unemploy- the unemployment rate for a group of individuals who
ment rates within sex-age groups (for examp|e, men exhibited the same values on all of the independent
under age 30 compared with women under age 30, ny@fiables except the one under consideration. For
aged 31-35 compared with women aged 31-35, etc.§xample, the observed unemployment rate for
Although cross-tabulations can be extremely helpful inndividuals with hearing disabilities was 3.0 percent,
understanding how two or more independent variable§ompared with a rate of 1.6 percent for non-disabled
affect a single dependent variable, usefulness is limitétpctoral scientists and engineers; the respective

by the fairly large sample sizes needed to estimate standardized rates were 2.5 percent and 1.6 percent.
accurate|y Subgroup unemp|0yment rates. This be- ThUS, factors listed above (Other than whether the
comes an especially serious problem when controllingPerson had a hearing disability) explained some but not
for more than one variable. (For examp|e, to under- all of the observed difference between those with
stand whether observed differences in unemp|0ymenhearing disabilities and those without disabilities.

rates for individuals with disabilities can be explained

by the fact that individuals with disabilities tend to be More detailed information about the standardization
older than individuals without disabilities, and the fact process is included in the Technical Notes. (See p. 47.)
that the incidence of disabilities tends to be higher

among men than among women).

Vil



EXECUTIVE SUMMARY

The primary purpose of thisreport isto explore
empirically thefactors affecting unemployment among
individualswith U.S. doctoral degreesin science and
engineeringin 1993. Thisinformationisof interest to
individualswho arein—or considering entering—
science and engineering, their advisors, and those
responsible for programs serving them. The major
guestions addressed are:

How high were unemployment rates for doctoral
scientists and engineers in the early 1990s?

e The 1993 unemployment rate of 1.6 percent was
the highest rate observed in the biennial Survey of
Doctorate Recipients (SDR) between 1973 and
1995. However, the April 1993 unemployment rate
for those with science and engineering doctorates
was substantially below thetotal population rate of
7.1 percent. The 1995 doctoral unemployment rate
of 1.5 percent was virtually unchanged from the
1993 rate, even though the unemployment ratein
thetotal labor force declined considerably to 5.7
percent.

How well can we predict unemployment rates in the
doctoral science and engineering population?

» According to evaluations of past forecasts of the
doctoral science and engineering job market, itis
not now possible—and may never be possible—to
forecast doctoral science and engineering
unemployment rates with sufficient accuracy to be
helpful in deciding whether or not to pursue
doctoral-level careersin science and engineering,
particularly in view of thelong lead-timefor
obtaining thisdegree.

If we can’t predict unemployment rates, why is it
worth asking who is unemployed?

» Eventhoughitisnot possibleto predict total
doctoral science and engineering unemployment
rates, generalizations can be made about

1The definition of unemployment used in this report is the
standard Federal definition of not being employed and either being
on lay-off or having sought work within the preceding four weeks.
Individuals who are voluntarily without employment due to

retirement, illness, family responsihilities, etc. are considered to be

out of the labor force.

unemployment in this population. For example, in
the mid-1980s, an examination of doctoral science
and engineering unemployment trendswould
probably not have led to an accurate prediction of
the 1995 unemployment rate, but could have
correctly predicted that doctoral scientistsand
engineerswould continueto experience
unemployment rates bel ow those of the general
population. It isreasonabl e to hypothesize that
thereisalso some stability in therelative levels of
subgroup unemployment rates over time.

Within the doctoral science and engineering
population in 1993, who was most likely to be
unemployed?

* Neither gender nor race/ethnicity had astatistically
significant relationship with unemployment, when
the other variablesin this analysis were taken into
account. However, having ahearing or mobility
impairment or advanced age were associated with
relatively high unemployment.

e Marital statusand having children in the home have
different effects on the unemployment status of the
two sexes. For women, being married and having
children were associated with relatively high
unemployment rates; for men they were associated
with relatively low unemployment rates.

»  Education-related decisions areimportant
predictors of unemployment:

— Ageat completing the doctorateis strongly
associated with unemployment. When
controlling for other relevant variables, the
unemployment rate ranged from 0.6 percent
for those who received doctorates before age
26 to 5.8 percent for those who received
doctorates at age 40 or older.

— Degreefieldisasoimportant. In 1993,
unemployment rates ranged from 0.6 percent
for those with degreesin civil engineering to
2.5 percent for those with degreesin the
geological and environmental sciences.

» Disruptionsinfull-time employment subsequent to
receiving adoctorateincrease significantly the
chances of unemployment:



— Among those who were either unemployed or
not inthe labor forcein 1988, the 1993
unemployment rate was 4.1 percent, compared
to 1.5 percent for those who were employed in
April 1988. The 1993 unemployment rate for
those who had completed their doctorates
before 1988, but were not employed in that
year, was 9.6 percent—the highest
unemployment rate observed in the study.

— Unemployment decreases with the number of
years of previousfull-time employment, when
other variables are controlled for. However,
prior part-time employment is associated with
above-average unemployment rates.

Other career-related variables found to be related
to unemployment in 1993 were:

— Among those employed in 1988, employment in
the private-for-profit sector was associated
with relatively high 1993 unemployment (2.6
percent). In contrast, prior employment in
academia or the government was associated
with low unemployment rates.

— Occupation in 1988 was also afactor in
predicting 1993 unemployment. The observed
rates ranged from under 0.4 percent for
postsecondary teachersin the physical
sciences and engineering in 1988 to 2.9 percent
for chemists (excluding postsecondary
teachers). In general, those employed as
postsecondary teachersin 1988 had lower
unemployment ratesthanindividualsin allied
fields who were not postsecondary teachers.

— Geographic location had amodest association
with unemployment in the doctoral science and
engineering population. Unemployment rates
ranged from 0.3 percent in less popul ated
statesin the West North Central region (Iowa,
North Dakota, South Dakota, Nebraska, and
Kansas) to 2.8 percent in Californiain 1993.
This association remained even after
controlling for other relevant variables.

Have the factors affecting unemployment changed
over time?

There was a hotable change between 1973 and
1993 in the association between gender and
unemployment. In 1973, unemployment for men

was 0.9 percent versus 3.9 percent for women; in
1993, the rates were 1.6 and 1.8 percent,
respectively. Thismirrorsasimilar decreasein the
gender unemployment gap in the general
population.

Being an older member of the labor forceis more
strongly associated with unemployment in 1993
thanin 1973.

Although field of degree hasamodest relationship
with unemployment in both 1973 and 1993, there
islittle consistency between the two years on
fieldswith the highest unemployment rates. This
isconsistent with traditional economic theory that
indicates marketstend toward equilibrium over
time. For example, when demand for a particular
skill ishigh, compensation for the skill increases,
which, inturn, encourages more individual sto
acquire the scarce skill, thereby reducing or
eliminating the scarcity.

For the other two career-related decisions
examined (sector and place of employment/
residence), there was little difference between
1973 and 1993 in either the strength of the
associations or the pattern of the unemployment
rates.

How well does the unemployment rate perform as
an indicator of career outcomes compared to other
possible indicators?

The unemployment rate is viewed by economists
as an indicator of the health of the economy.
However, from theindividual’ s perspective,
unemployment isonly one of several possible
desirable or undesirable career outcomes,
resulting from acombination of job opportunities,
individual choices, and luck. For example, when
individualsare unableto find suitable full-time
employment, they may decide to search for
employment that is part-time and/or inconsistent
with thelevel or field of their training. Because
individual choicesand job opportunitiesare
themselves a function of many of the factors
examined inthisreport, it isnot surprising that the
association between unemployment and the
alternate measures of labor market stress
(involuntary part-time employment and
involuntary out-of-field employment) isweak.



|. INTRODUCTION

Who is unemployed among those with doctoral

degrees in science and engineering? This question is of

interest to those who hold such degrees and those
considering a doctorate in science and engineering.

This information is also important to policy makers and

administrators in the government, members of

academia, and other individuals who are responsible for

designing, implementing, and monitoring advanced
education and career programs.

To provide relevant information, data from the
1993 Survey of Doctorate Recipients (SDR) for

individuals under the age of 76 with doctoral degrees in

science and engineering from U.S. universities were

analyzed. These 1993 results were also compared with

data reported for 1973 in two National Academy of
Sciences report&Employment Status of Ph.D.
Scientists and Engineers 1973 and 1%/l
Doctoral Scientists and Engineers in the United
States, 1973 Profile.

L IMITATIONS OF THIS STUDY

Three important limitations of this study need to be
highlighted:

» Unemployment represents only a single possible

outcome of career decisions. For employed
individuals, a variety of job characteristics are of

interest—for example, the nature of the work to be

done, the work setting, the time demands, and the

salary, prestige, and challenge of the position. A

doctorate in science and engineering is not pursued

simply to avoid unemployment but to obtain certain
types of employment. Thus, a study of the factors

affecting unemployment is only one of a series of
studies of interest to individuals with doctoral
degrees in science and engineering and those
considering such degrees.

This study focuses on individuals under the age of
76 with doctoral degrees in science and
engineering from U.S. institutioridndividuals not

in the labor force (those neither working, seeking
work, nor on lay-off) are excluded from this
analysis® This narrow focus permits an
understanding of a population likely to differ
significantly from the general population and from
other subgroups within the science and
engineering population.

The multivariate approach used in this report is, at
best, an imperfect substitute for a carefully
controlled experimerftDetermining that an
association exists between unemployment and a
particular variable does not prove that the variable
caused the unemployment. Alternate explanations
are that unemployment caused the variable (for
example, unemployment may lead an individual to
seek additional training) or that unemployment and
the variable of interest are both caused by other
factor(s) associated with both the variable and
unemployment (for example, unemployment rate
differences between two race/ethnic groups may
be explained by age differences between the
groups). Caution, therefore, must be exercised in
interpreting the data.

2 See the Technical Notes for additional information on the

survey.

8 Limiting the population of interest to those who are in the

labor force is consistent with the standard Federal definition of
unemployment used by the Bureau of Labor Statistics.

4 See Technical Notes for a more detailed discussion of the

methodology used in this report.

5 See Marini and Singer for a more detailed discussion of the

relationship between statistical association and causality.



|l. TRENDSIN DOCTORAL SCIENCEAND ENGINEERING
UNEMPLOYMENT

INTRODUCTION
What have been the past trends in doctoral

they likely to be in the future? These questions,

frequently asked by planners and policy makers, arg ot
addressed in this section through a discussion of ﬂ}ﬁso

trends between 1973 and 19%hmd a brief discus-
sion of past attempts to predict unemployment
trends.

PasT TRENDS

This is consistent with observations that unemployment
in subgroups of the doctoral science and engineering

_ _ ; population was unusually high in the early 1990s.
science and engineering unemployment? What are

The relatively low rate of unemployment in the
oral science and engineering (S&E) population is
consistent with the fact that unemployment rates

decrease as educational level rises in the general
population. Three major observations can be made
about the importance of education level by comparing
SDR unemployment rates with total population
unemployment rates by level of education between

In 1993, the unemployment rate for the doctoraf973 and 1995 (chart 1).

science and engineering population was 1.6 percent,
somewhat higher than the 1973 rate of 1.2 pefcent ®

—a statistically significant differenden both years,
the doctoral unemployment rates were less than a
guarter of the national rates of 7.1 percent in April
1993 and 5.0 percent in April 1978 The 1995
doctoral unemployment rate (1.5 percent) was

virtually unchanged from the 1993 rate, even though®
the overall unemployment rate declined considerably

(to 5.7 percent).

Although the overall doctoral unemployment rate
in 1993 was much lower than the rate for the general
population, it is important to note that the 1993 rate was
the highest observed rate to date in the biennial SDR.

6 The trend data include 1995 SDR data that became

available during final revisions of this report. It was not feasible to
incorporate fully the new data into this report in a timely fashion.

As noted in the concluding section, the new data will provide
considerable opportunities for expanding the analyses in this
report.

” Maxfield, Ahearn, and Spisak, p. 1.

8 Throughout this report “statistically significant” is used to

mean statistically significant at the .05 level. See the Technical
Notes for specific information on how these tests were done.

During this period of time, education level and
unemployment had a strong negative correlation.
The trend line for the doctoral science and
engineering population lies consistently below that
for the college-educated population.

The unemployment rates of the doctoral population
fluctuated less than that of other educational groups.
The ratio of maximum to minimum unemployment
rates observed over this time was 1.8 for the doctoral
population compared to 2.1 for the college population
and approximately 3.0 for the populations with high
school or lower levels of education.

There is no apparent association between
unemployment rates in the doctoral science and
engineering population and those in the total
population (r = —.08) Thus, predictions of future
unemployment rates in the economy as a whole are
not relevant for the population of doctoral scientists
and engineers.

The observed relationship between degree level

and unemployment rate is consistent with the findings

°U.S. Department of Labor, p. 31. Note: this is based on of the 1972 National Science Foundation’s (NSF)

non-institutionalized population aged 16 and over.

10 Bureau of Labor Statistics (BLS), statistics on seasonally
adjusted unemployment rates for the civilian population, aged 16

and over downloaded from the BLS Web site (http://stats.bls.
gov/).

nemployment study, which reported data on scientists

12 See, for example, Greene, Hardy, and Smith, p. 59;

Gruner, Langer, Nelson, and Vogel, p. 25; Magner, p. A19.
11 National Science Foundation 1994, p. 8 and NSF 1991, p.

3 For all other educational groups, the correlation between

18. See the Technical Notes for a discussion of the likely impacttbe group’s unemployment rate and the total rate was positive and

changes in methodology on the trends.

statistically significant.



Chart 1. Unemployment rates of persons with doctoral degrees in science and engineering

and persons 25 to 64 years of age in the overall population,
by educational level: 1973-95

=

8

&

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995
—&— S&E doctorates —==— 4+ years of college
—a— 1-3 years of college —@— 4 years of high school, only
—Il— Less than 4 years of high school
NOTE: Data for the doctorate populationin 1991 and 1993 are not strictly comparable to each other or to those in

preceding years.

SOURCES: Doctoral statistics from National Science Foundation/SRS, Survey of Doctorate Recipients. General
population figures from Bureau of Labor Statistics, BLS, Current Population Survey.

and engineers separately. In that study, the unemployment Another view of the unemployment trends in the
rate for doctoral scientists was 1.4 percent comparegbopulation of individuals with doctorates in science and
with 3.7 percent for those holding master’s degrees asmpineering can be obtained by examining the ratio of
3.5 percent for those with bachelor’s degrees. For unemployment in the overall U.S. labor force to that in
engineers, the correspondiagemploynent rates were the doctoral S&E labor force (chart 2). In both 1973
1.9 percent, 3.2 percent, and 2.8 percaspectivelyt and 1995, the ratio of total unemployment to doctoral
Similarly, in 1993, the unemployment rate was 1.6 unemployment was relatively low, approximately 4:1.
percent for those with a doctorate in science and  In the intermediate years, the ratio reached a maximum
engineering from a U.S. institution, 2.7 percent for  value of approximately 9:1 in 1983, the peak year of
those with a master’s degree in science and enginearnemployment in the country.

ing, and 4.0 percent for those with a bachelor’s degree

in science and engineerity.

FUTURE TRENDS

14 NSF 1972, pp. 15 and 63. Predicting doctoral science and engineering
15 Data from special tabulations of the 1993 Science and unemployment requires specialized prediction models,
Engineering Statistical (SESTAT) database that integrates data figecause of the negligible association between unem-

the Survey of Doctorate Recipients with data from the National ployment in the doctoral science and engineering labor
Survey of Recent College Graduates and the National Survey of

College Graduates (http://www.nsf.gov/sbe/srs/stats.htm). force and that in the general population. Although there




Chart 2. Ratio of April unemployment rates of U.S. civilian labor force 16 years and older to April unemployment

rates for those with doctoral degrees in science and engineering: 1973-95

12
-l Ratio of general
population to doctoral
04 - - A populaton [

—@- General population

" | -4 Doctoral S&E

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995

SOURCES: Doctoral statistics from National Science Foundation/SRS, Survey of Doctorate Recipients. General population figures from Bureau of
Labor Statistics, Current Population Survey.

have been attempts to develop such models, the workédseral years from now increases the attractiveness of

difficult and thus far has produced no evidence of  the field. This increases the supply of individuals

success. capable of filling positions in the field, which, in turn,
prevents the predicted shortage from materializing.

Relevant literature on this topic was summarized

in the Report of the Ad Hoc Working Group on the CONCLUSIONS

Supply of Science, Engineering, and Mathematics o o _

(SEM) Professional§l993). The report concluded, “it ~ Past trends indicate that there is little, ifany,

is not currently possible and will probably never be association between doctoral science and engineering

possible to predict with a high degree of accuracy ~ UN€mploymentand unemployment in the general

shortages or surpluses of scientists and engineers POPulation. Attempts to develop specialized models to

several years into the future.” A similar sentiment waBredict doctoral science and engineering unemployment

echoed in a more recent publication (Tobias et al., p. have proven to be _unsupcessful. Accurate_z predlctlons

16), “Given the time lag in producing scientists, ...itis May never be feasible given that the predictions

particularly hard to predict, no less adjust, supply and themselves are likely to alter the balance of supply and
demand.” demand.

Indeed, it can be argued that publicizing job market
predictions results in the predictions becoming invalid.
In other words, a prediction that a field will be “hot”



lll. FACTORSAFFECTING UNEMPLOYMENTIN 1993

INTRODUCTION race/ethnicity and unemployment also was not

i ) ) . statistically significant when controlling for the other
In this section data are examined to determine toﬁriables in the analystg

relationship of demographic and career-related factors

to unemployment in the doctoral science and

engineering populatioff.The demographic variables .

examined include: sex; family status; race/ethnicity; Gender and Family Status
place of birth; disability status; and age/time since

. Gender
completion of degree.

In 1993, women doctoral scientists and engineers
ggad a slightly higher unemployment rate than men (1.8
percent compared to 1.6 percent), but the difference
was not statistically significadt.A multivariate

Several career-related variables that are at lea
partly under an individual’s control are also examined

this section. Two of these variables—field of degree vsi f d the lack of istically sianif
and age upon completing the doctoral degree—are analysis confirmed the lack of a statistically significant

related to educational choice. Three variables examir{génat'onsmp between gender and unemployment status
are measures of different aspects of prior work In 1993, when other relevant factors were contrdiled.

experience—years of full-time work experience, years

of part-time work experience, and whether the Family Status and Gender
individual was employed in April 1988. The final three
variables pertain to other aspects of employment
among those working in 1988—employment sector,
location, and occupation.

In the general population, marriage and children
are associated with low unemployment r&tes.
similar pattern existed in the 1993 doctoral science and
engineering population. However, the impact of
marriage and children is quite different for men and

DEMOGRAPHICFACTORS women in the doctoral population.

Race/Ethn|C|ty Single men have a higher rate of unemployment
According to a Department of Labor report,  than married men, but the same is not true for women
“Jobless rates among black workers have consistenthame 1). The unemployment rate for married men was
been 2 to 2.5 times that for whites. Persons of Hispagig percent, compared to 2.8 percent for unmarried
ethnicity have generally fared somewhat better than yen. The comparable unemployment rates for women
blacks, though they also experience higher rates of \yere 1.9 percent and 1.6 percent, respectively.

joblessness than white§."The Department of Labor  siandardization did not change these relationships.
attributes this association between race/ethnicity and

unemployment only partially to the lower educational
levels of blacks and Hispanié’sHowever among 19 While the main effect of race/ethnicity was not

individuals with doctoral dearees in science and statistically significant, there were some statistically significant
g interaction effects noted. These are discussed in Appendix B.

engineering fields, race/ethnicity does not appear to 20 Al tests of significance used in this report are
affect substantially the likelihood of being unemployedapproximate and calculated at the .05 level. See the Technical
The unemployment rate for non-Hispanic blacks in ~ Notes for more information on these tests.

_ : _ ” . .
1993 was 1.4 percent; for Hispanics of all races it was___,/\fter determining that the main effect of gender on
unemployment was not significant, interaction effects between

1.9 percent, compared to the 1.6 percent rate for noraj'ender and family status variables were introduced into the model
Hispanic whites. These differences were not and found to be significant. The statistical techniques are discussed
statistically significant. The overall association betweemthe Technical Notes.

22|n 1993, the unemployment rate for married men was 4.4
percent, compared to 7.1 percent for men in the total population.
U.S. Department of Labor, p. 186. In 1980, married men had an
16 Information on some additional variables is included in thenemployment rate of 4.2 percent, compared to a total

Technical Notes and Appendix Tables. unemployment rate for all men of 6.9 percent. For women, the
17U.S. Department of Labor, p. 33. comparable rates were 5.8 percent and 7.4 percent. Bureau of
18 |dem. Labor Statistics, p. A-13.
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Table 1. Unemployment rates for doctoral scientists and engineers, by marital status and gender: 1993

Actual Standardized
Marital status/gender Population Unemployment Unemployment
Size Rate Rate/1
By Percent

Married - 10tal.......coveeerrre 374,390 14> 1.4
MEN..c.ooeeeeteie et 311,980 1.3* 1.3
WOMEN....oii e 62,410 1.9 1.9
Not married == tofal.......ccceveveeeeeeeee e 96,110 24" 24
63,230 28" 2.8
WOMEN....coctetetcteee e 32,880 16 16
AlLINAIVIAUAIS. ... e 470,500 1.6 1.6

*Difference between unemployment rate observed in group and total unemployment rate excluding those in the group is statistically
significant at .05 level.

' See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
NOTE:
SOURCE:

Detail may not add to total because of rounding.
National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

The unemployment rate for individuals with corresponding rates for women were 5.6 percent and
children in the home (1.4 percent) was lower than the3.3 percent. As was true in the doctoral science and
unemployment rate for those without children living in engineering population, the impact of children on
the home (1.9 percent) (table 2). Like marital status, unemployment within the general population was
having children produced significant differences in thedifferent for the two sexes. Men with children had
unemployment rates of men and women. Although  relatively low unemployment rates compared with men
women with children had unemployment rates without children (4.0 percent versus 5.5 percent); while
exceeding those for women without children (2.4  for women, the unemployment rate for those with
percent compared with 1.2 percent), men with childreghildren was higher (4.5 percent compared to 3.8
had lower unemployment rates than their childless ~ percenty?
counterparts (1.2 percent compared with 2.1 percent).

Standardization on the non-demographic variables didP|gce of Birth
not reduce significantly the strength of this interaction

effect Pre-college educational experiences, among

others, are important in shaping values, interests, and
o _ _ job-related skills that continue throughout a career.

In order to determine if the impact of family statusy¢ortunately, it is not easy to develop valid measures
on unemployment was different for men and women ig¢ o,ch characteristics for use in a large-scale survey.
the general population, unemployment rates by sex akdh, e equcational and other childhood experiences are
family status were calculated from Bureau of Labor ey 1o be affected by place of birth, this variable can

Statistics data for March 1996. Inthe general o \;5eq as a rough indicator of such experiences.
population, the unemployment rates for both married

women and men were below those for unmarried

|n(t1|V|duaIs. Howzver, th[.e (?clfferenceir:n ur;employmen_lt_ nemployment rate was statistically significant in the
rates was more dramatic for men than for women. 148q3 goctoral science and engineering population;

unemployment rate for unmarned_ men was 8.7 percq%Wever, the association was not particularly strong
compared to 3.6 percent for married men; the

The association between place of birth and the

= These figures were calculated using Ferret, an online
database from the March 1996 Current Population Survey (http://
ferret.bls.census.gov/cgi-bin/ferret). Unemployment rates were
calculated for individuals aged 25-75.
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Table 2. Unemployment rates for doctoral scientists and engineers, by gender and whether there

are children in the home: 1993

Actual Standardized
Population Unemployment Unemployment
Children in Home/Gender Size Rate Rate’
by Percent

252,700 1.4 1.6

209,420 12" 1.4

43,280 24" 2.6

Children not present -- total.........cooocevnivncniinnnn) 217,800 1.9 * 1.8
165,790 21" 2.0

52,010 12* 1.2

AlLINAIVIAUAIS . .cv e 470,500 1.6 1.6

* Difference between unemployment rate observed in group and total unemployment rate excluding those in the group is
statistically significant at .05 level.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized
unemployment rates.

NOTE: Detail may not add to total because of rounding.

SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

(table 3). Perhaps most interesting is that the unem- appears to be the case, although standardization does

ployment rate for those born outside the United Statesot eliminate the association between disability status

(2.0 percent) is somewhat higher than for those born &md unemployment for individuals with disabilities other

this country (1.5 percent). However, the association than vision.

between place of birth and unemployment rate was not

statistically significant when controls were made for

other variables, includi_ng years from_ doctor_ate ar_1d fieﬂge and Time Since Completion of

of degree—both of which are associated with being

born in the United Stat¥sand are likely to be associ- Degree

ated with place of birth within the United States. Unemployment rates in the doctoral science and
engineering population increased steadily with age in
1993—from 1.1 percent for those under 35 to 4.2

Disability Status percent for those 65 and older (chart 3). However,
standardized values were not calculated for age,

because time since completion of degree and age at the

time of receiving the doctorate were included, and it is

not possible to include all three variables in the same

multivariate analysig’

Disability status was significantly related to the
unemployment rate in the 1993 doctoral science and
engineering population (table 4). Those who reported
difficulty walking had a 3.4—percent unemployment
rate; the rate was 3.6 percent for those with difficulty

lifting and 3.0 percent for those with hearing disabili- An important factor in explaining the unemploy-

ties—compared to the overall Ph.D. unemployment ment rate in 1993 was the elapse of time since comple-

rate of 1.6 percent. However, those with difficulty ?ion of degree. However, the relationship was not linear

e e dants o ey G131 4. Unerloyment s Hghest a e e
' f the distribution. The unemployment rate was 3.0

ties increases with age, and unemployment rates tenpercent for those who received degrees 10 or 11

to be higher in the older population, age can be ex- . .
pected to explain part of the observed difference. Thirsponths before the interview, and 2.2 percent for those

24 See NSF 96-311. 25 See the Technical Notes for further discussion of this
point.
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Table 3. Unemployment rates for doctoral scientists and engineers,

by place of birth: 1993

Region/State of Birth

Population Size

Actual Unemployment
Rate -- by Percent

New England.......ccccveverernerneenernceennns
Connecticut..... .

Massachusetts..........ccovuevernenened

West North Central........cccccveveviverieennnnnd
MIinNEsota.....ovcvereeererreererineeas

South Atlantic........ceeerrereeerrerseerseinenne
District of Columbia
(0T To - VO
Maryland........coocerereeeereneninns
North Carolina..........ccceveerreeennee

26,480
6,360
15,150
4,960

104,270
15,740
59,990
28,540

76,060
26,640
8,120
13,380
19,310
8,620

36,430
8,470
8,830

19,140

37,210
5,590
5,090
5,050
5,310
5,070

11,100

14,980

26,490
14,870
11,620

16,380

38,580
28,260
5,350
4,980

93,630

470,500

1.4
1.3

1.4
1.4

1.5
1.3
1.7
1.4

1.7
1.8
1.6
1.5
1.6
2.3

12°
08*
1.0
1.4

10"
06"
06"
1.7

2.3

03"
08*

2.0

1.8
1.5
2.2

2.1

1.5
1.7
1.0
1.0

20"

1.6

* Difference between unemployment rate observed in geographic area and total
unemployment rate excluding those in the group is statistically significant at .05 level.

NOTE:
SOURCE:
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Table 4. Unemployment rates for doctoral scientists and engineers, by disability status: 1993

Actual Standardized
Disability status Population Unemployment Unemployment
Size Rate Rate'
by Percent
Not Disabled.........coveeererereeeeeeeeeeeeeeeeeeeeenns 446,760 1.6 1.6
Disabled:
Disability related to seeing.......coeveeeenee. 8,290 1.9 1.6
Disability related to hearing..........cocvee.. 11,360 30* 2.5
Disability related to walking.........c.c..ccceeens 3,470 3.4 2.7
Disability related to lifting..........c.couverenee. 4,860 36" 25

* Difference between unemployment rate observed in disability status group and total unemployment rate excluding
those in the disability status group is statistically significant at .05 level.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized
unemployment rates.

NOTE:
SOURCE:

Detail may not add to total because of rounding.
National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

who received degrees 25 or more years2aggmem-  since the doctorate) among those who were the same
ployment rates showed little difference among those age at the time they graduated and who had the same
who received degrees between 1 and 24 years; previrumber of years of work experience.
ously, these rates ranged from 1.3 percent to 1.7
percent.
- — . FACTORSRELEVANT FOR CAREER

An examination of the relationship between time
since completion of the doctorate and the unemploy- DECISIONS
ment rate, controlling for the other variables in this
analysis, confirmed that years since completion of th
doctorate is an important determinant of unemploy-
ment. Indeed, this relationship is even stronger after
controlling for the other variables in this analysis. The
standardized unemployment rates ranged from 0.4

percent for those who received degrees between 1 "
months and 3 years prior to data collection to 4.5 Doctorate Recipients (SDR) (table 5). Unemployment

percent for those who received degrees 30 years rates ranged from 0.6 percent in civil engineering to 2.5

earlier. These standardized scores are calculated usip]%rcent in the geological and environmental sciences.

the assumption that individuals have equal values on @ wever, there werg no;t:tlstlcal;y Iségm?cant. ;
variables in this analysis other than the one being Nerences among proad degree field categories o
examined. In this case, it is important to note that natural science and mathematics, social sciences, and

included in the control variables are years of full-time engineering.
work experience and age at time of receiving the
doctorate. Thus, unemployment rates rose with age
(equal to age at receiving the doctorate plus years

*Educational Decisions

Field of Degree

Unemployment rates vary significantly by degree
Ofield, according to data from the 1993 Survey of

Standardized unemployment rates for field of
degree indicate that controlling for other variables does
not diminish the strength of the relationship between
field of degree and unemploymehiThe range for

27 See Text Box for brief explanation of standardization
techniques used in this study and Technical Notes for more
detailed explanation.

26 Note that 1993 graduates were not included in this
sample; therefore, no information is available for those who
received degrees fewer than 10 months earlier.
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Chart 3: Unemployment rates of persons with doctoral degrees in science and engineering in
1973 and 1993 and in the total population in 1993, by age

1973 doctoral S&E population
0

under 35

35-44

4554 55-64 65+
NOTE:

See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.

SOURCES: Doctoral statistics from National Science Foundation/SRS, 1993 Survey of Doctorate Recipients. General population figures from Bureau
of Labor Statistics, 1993 Current Population Survey.

Chart 4. Unemployment rates of persons with doctoral degrees in science
and engineering,by year since doctorate: 1993

€ ST AR NG
8 Actual rates
[
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T
Standardized rates
0.5T fffff gy —~—— & -
0 1 1 1 1 ‘ 1
Lessthan 1year  1-1.9years

2-2.9 years 3-3.9 years 4-4.9 years 5-14.9 years 15-24.9 years 25 or more years

NOTE:

See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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standardized unemployment rates is 0.5 to 2.4 perceim.graduate school immediately after completing their
However, the magnitude of unemployment rates withibaccalaureate, to go directly to work, or to pursue other
some fields shift considerably when controlling for  interests. In selecting a department, individuals may use
other variables. information about the length of time it usually takes

students in different departments to complete a degree.

What is more surprising than the existence of a Further decisions affecting age at completing the

statistically significant relationship between detailed degree are made after enroliment. For example, a
degree field and unemployment rate is that the effectdtident may consider pursuing a graduate degree on a
not more dramatic. None of the rates approached thgsgt-time basis in order to have children. Of course,

observed in the general population. decisions under the individuals’ control do not always
determine the age at which the doctorate is received.
Age at Completing the Doctorate Changes in academic requirements, the availability of

Individuals planning to pursue doctorates face a financial resources, and personal problems (such as
number of decisions that affect the age at completing/liness) also affect the age at completing the doctorate.
the doctorate. Individuals must decide whether to enroll

Table 5. Unemployment rates for doctoral scientists and engineers, by degree field: 1993

Population Actual Standardized
Degree Field Size Unemployment Rate Unemployment Rate’
by Percent
Natural Sciences and Mathematics.........c.cocvveunnes 254,240 1.7 1.6
Agricultural SCIENCES........cccurevreeieriinienasd 15,390 1.9 24
Biological SCIENCES........ourerrerercrreerernennes 107,180 1.4 1.5
Chemistry.......cvrerernerrerereeeeee ) 52,710 1.8 1.2
Geological and environmental sciences.... 16,770 25* 24
Mathematical and computer sciences....... 28,260 1.1* 1.2
Physics and astronomy...........coceeeveeneenee 33,930 23* 2.2
Social SCIENCES.......cvurverrreireeirer e 138,690 1.4 1.7
ECONOMICS....cvvevereeerieinierssieeeisisissieses 19,690 1.4 2.0
Political SCIENCE. ....cvuverermererreeereerereeireerenns 14,580 2.0 2.2
PSYChOIOGY.....ceueererereeeeeeeererneerer s 71,950 1.3* 1.8
Sociology/Anthropology.........eeeeereeeseennees 20,110 1.6 1.3
Other social SCIENCES.......ccuveeerereerrereerens 12,350 1.5 1.3
ENGINEEriNg......covereirreecnesesse e 76,440 1.7 1.5
Chemical engineering.........ccceveervrerreeneen. 11,340 1.8 1.5
Civil €NgINEEriNg......cvuvvereereererreereireereereenens 7,100 0.6 * 0.5
Electrical engineering 19,780 1.9 1.8
Mechanical engineering..........oeeevreereeeeeen. 9,560 1.0 0.9
Other engineering.........ceeeeeeeereereneereeeneene 28,650 2.1 1.6
AllLFIEIAS™ e 470,500 1.6 1.6

* Difference between unemployment rate observed in field and total unemployment rate excluding those in the field is statistically
significant at .05 |evel.
Qﬂ]e totaﬂnc?uées?ndividuals in fields not displayed because of small sample sizes.

*k

'See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment
rates.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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Age at completing the doctorate has a statisticallpdividuals with differing reasons for receiving their
significant association with unemployment. For those doctorates at above average ages. Additional
receiving a doctorate before age 26, the unemploymexploration of this issue might, for example, point to
rate was 1.2 percent; for those who were 40 or olderdifferences between those who spent 12 years enrolled
the rate was 3.7 percent (chart 5). in graduate school and those who spent 7 years

working prior to 5 years of graduate school. It should

Calculating standardized unemployment rates  also be noted that individuals who receive their degrees
indicates that the age at completing the doctoral degiager in life are older, on average, than individuals who
is an even more important determinant of unemploy- receive their degrees at a younger age. The standardized
ment than was apparent from examination of the actuates do not fully control for this fact.
unemployment rates. Standardized unemployment rates
ranged from 0.6 to 5.8 percent.

_ o Amount of Work Experience
The fairly strong relationship between age at the . L L
A variety of situations may cause an individual to

time of receiving the doctorate and unemployment is . : :
p . o consider voluntarily dropping out of the labor force or
not surprising, since receiving a doctorate at an early . . . : .
- S ) o working part-time—including a desire to spend more
age can be an indicator of an individual’s ability to get,. . . . . .
time with young children or aging relatives, or simply

work done quickly and efficiently. It is, of course, not oo
. . . taking time off to explore the world. There are also
possible to determine whether the primary reason for . L
times when individuals need to choose between career

th'.s relationship is bepause potential employers ar® haths offering different levels of job security. Careers
using age at completing the doctorate as a screenin ;
eay also be interrupted by factors beyond an

device or because those who complete their doctora a . , 4 . .
ndividual’s control. According to conventional wisdom,

at a young age do indeed possess superior work skills
Also, no distinction is made in this analysis among

irterruptions in full-time employment after completion
of education can be harmful to an individual’s future

Chart 5. Unemployment rates of persons with doctoral degrees in science and engineering, by age at doctorate: 1993

Percent

Less than 26 26-27.9 28-29.9 30-31.9 32-33.9 34-35.9 36-37.9 38-39.9 40+

NOTE: See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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career. In this section, three basic indicators of career  After controlling for other variables in this analy-
continuity—full-time work experience, prior period nonsis, the relationship between full-time work experience
employment, and part-time work experience—are  and unemployment indicates that unemployment
examined to determine how accurate this conventionaleclines with increasing years of full-time work experi-
wisdomis. ence. The standardized unemployment rate for individu-
als with 2.5 years of full-time work experience was 3.9
. . percent, compared to 0.6 percent for those with 30
Full-ime Work Experience years of full-time experience. Therefore, among

The unstandardized relationship between years pfgividuals completing their doctorates at the same
full-time work experience and unemploymentis not  time, the factor of additional years of full-time work
linear (chart 6). Those with fewer than 5 years of experience appears to decrease the probability of
experience and those with 25 or more years of fuII-timlﬁa,empbymem_ Because of the strong association
work experience were more likely to be unemployed petween years since receipt of the doctorate and years

ence. The unemployment rates among those with  |goking at actual unemployment rates.

fewer than 5 years of full-time work experience were

2.6 percent; for those with 25 or more years, it was 1.8

percent. However, the unstandardized relationship dd@gor Non-Employment

not take into account that the number of years of work  There are two factors that cause us to expect that
experience is dependent upon the opportunity to workprior period unemployment will lead to a higher prob-

For example, young workers have not had time to  ability of unemployment in the present. First, some of
accumulate long work histories. the factors that affect unemployment, such as age at

Chart 6. Unemployment rates of persons with doctoral degrees in science and engineering,
by years of full-time work experience: 1993
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NOTE: See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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receiving the doctorate, are permanent characteristics of  Although the SDR does not permit differentiating
the individual. Second, periods of prior unemployment arbetween non-employment in 1988 associated with being
likely to be viewed negatively by prospective employers-anemployed and non-employment attributable to being
at least partly due to the concern that scientific knowledget of the labor force, it is possible to calculate

may be out-of-date after a period of unemployment. Theeparate 1993 unemployment rates for individuals who
variable in the 1993 SDR that most closely measures prieceived doctorates before 1988 and those who
unemployment is the question on whether the respondergceived them during or after 1988. For the latter

was employed in April 1988. Among those who were nogroup, unemployment rates did not differ significantly
employed in 1988, but were in the labor market in April  from those who were employed in 1988. However,
1993, the unemployment rate was 4.1 percent, comparesmong individuals who received doctorates before

to 1.5 percent for those who were employed in April 1988988, the unemployment rate was 9.6 percent, the
(table 6). highest rate observed in this study.

Table 6. Unemployment rates for doctoral scientists and engineers, by occupation in 1988: 1993

Actual Standardized
Population Unemployment Unemployment
1988 Occupation Size Rate Rate'
by Percent
Not employed in 1988...........cccrurireririirreeree e 27,460 41" 3.3
P0st-1988 doCtorates........cveeverereereenesiriseee e 19,090 1.6 1.7
Pre-1988 doctorates.........covvvveeevinenenieee s 8,370 9.6 * 6.8
Employed in 1988 ........ceiieeieere e 443,050 1.5 1.5
Science and engineering postsecondary teachers ......, 116,200 0.7 * 0.6
Math/computer 16,560 0.6 * 0.8
Life 27,300 05 * 0.5
Physical 19,420 0.4 * 0.4
Social 38,320 1.0 ™ 0.8
ENGINEEMNG. .....veuvivireerieieiie e 14,600 0.4 * 0.5
Other science and engineering occupations................ 202,580 1.9 * 2.1
Mathematical and computer 16,750 2.6 ** 2.7
Agricultural 8,600 1.0 0.8
Biological 43,920 1.8 2.1
ChemistS........ceeveiiieiece e 22,030 29 ** 4.8
Geologists and environmental 9,070 1.9 1.3
PRYSICISES. ... 14,600 2.3 1.9
PSYchologists.......c.evvereiiineninice e 1,540 0.6 ** 0.4
Other social 34,080 1.4 1.1
Electrical 12,140 1.8 1.7
Other 9,440 2.5 * 3.1
Non-science and engineering occupations.................. 30,430 1.5 1.4
Managerial and 35,670 1.3 1.4
Other non-science and 124,260 2.1 * 1.2
AINAIVIAUAIS ™ ... 470,500 1.6 1.6

* Difference between observed unemployment rate and unemployment rate for total population, excluding those in category, is statistically
significantat .05 level.

** Difference between observed unemployment rate and unemployment rate for employed population, excluding those in category, is
statistically significant at .05 level.

***The total includes individuals in categories not displayed because of small sample sizes.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
2See the Technical Notes for an explanation of occupations included in this category.

NOTE: Detail may not add to total because of rounding.

SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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One reason for the high 1993 unemployment ratdon) had an unemployment rate of 1.4 percent; those
of those not employed in 1988 might be that many  with part-time employment had rates ranging from 2.0
unemployed individuals have characteristics (such asto 2.4 percent (chart 7). Part-time employment may
age at degree and degree field) that predispose thenindicate a relatively low commitment to labor market
having high unemployment rates throughout their participation that is viewed unfavorably by employers.
careers. Although the high unemployment rate for prddowever, it is also possible that the same factors that
1988 doctorates who were not employed in 1988 waded to earlier part-time employment (for example, poor
reduced by controlling for the other variables in this health, family responsibilities) may affect employability
analysis (from 9.6 to 6.8 percent), the standardized later.
unemployment rate remains high relative to that for the

doctoral population as a whole. It is likely that this There is a curvilinear relationship between
association is at least partly explained by factors othegtandardized unemployment rates and years of part-
than those measured in this study. time employment—those at the extremes of the

distribution on part-time employment have the lowest
. . unemployment rates. However, the relationship is
Part-Time Work Experience ploy ' P
_ _ weak—unemployment rates ranged from 1.2 to 2.0
Prior part-time employment, regardless of the  hercent. One plausible explanation is that the
number of years of work experience, appears o gynerience obtained from part-time employment is

incregse the likelihood of unemployment. Those with N proximately balanced by the negative connotation of
part-time employment (70 percent of the total poPUla‘part-time versus full-time employment.

Chart 7. Unemployment rates of persons with doctoral degrees in science and engineering,

by years of part-time work experience: 1993
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NOTE: See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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Other Career Choices and professional specialty occupations were somewhat
less likely to be unemployed—1.3 percent, compared to

Occupation 2.1 percent for those who were in other non-S&E
Occupation is widely recognized to affect employ-occupations in 1988.

ability. For example, in April 1993, the unemployment

rate among individuals ages 16 and over within the U.S.  The examination of standardized unemployment

population in managerial and professional specialty ~ rates by occupation in 1988 confirms the importance of

occupations was less than half that for all occupations1988 occupation in predicting 1993 unemployment

3.1 percent compared to 7.1 percént. rates. The difference between individuals who held

positions as postsecondary teachers and non-

The unemployment rate in 1993 varied by the ~ postsecondary teachers in similar fields also remained
occupation held in 1988 (table 6). The observed rategfter standardization. However, the difference in
ranged from under 0.4 percent for postsecondary ~ unemployment rates between those with employment in
teachers in the physical sciences and engineering to gifferent types of non-S&E occupations in 1988 was
percent for chemists. In general, those employed as €liminated by the controls. In other words, the apparent
postsecondary teachers in 1988 had lower relationship was a function of other differences
unemployment rates than those employed in non-  between the two groups.
teaching occupations in allied fields. For example,
among those employed as postsecondary teachers %ector
mathematics or computer science in 1988, the
unemployment rate was 0.6 percent, compared to 2.
percent for other types of computer scientists or
mathematicians. Among those not in the science an
engineering professions, those who entered manage

The sector that employed the individual in 1988
%ad a fairly strong relationship with unemployment in
d1993 (table 7). Among those who received degrees
&ﬂfore 1988, the unemployment rate ranged from 0.6

Table 7. Unemployment rates for doctoral scientists and engineers, by employment sector in 1988: 1993

Actual Standardized
Population Unemployment Unemployment
1988 Employment Sector Size Rate Rate'
by Percent
Employed in 1988.........covirinireneniseecsersinesssnsssnns 443,050 1.5 1.5
Medical SChOOL.........cccevererereiereieceieeeeeeeeeee e 32,270 06 ™ 0.7
University-affiliated research institute............c.cne.... 23,140 1.6 1.4
Other four-year college/university...........c.ceeeeereenes 169,710 14 1.0
Other educational employer............coucunerevreeerenenes 10,090 1.2 0.7
Private for profit employer...........cccoveninicnincinnnn. 111,980 26 3.1
Self-employed -- incorporated..........ocereeeeereeeeenees 9,590 1.2 0.7
Self-employed -- not incorporated...........c.cvevrevnen. 19,740 1.0 04
Private not for profit employer..........cccccoveinicniuns 21,560 1.4 1.2
State government.........coceveeecnernieinsnnsns 8,240 0.8 0.6
U.S. government -- civilian position.............ueeeenecd 27,980 1.0 ** 1.0
Other emplOYer........occveveireeereereereseeeesesenaed 8,750 2.1 1.9
AlLINAIVIAUAIS. ... 470,500 1.6 1.6

* Difference between observed unemployment rate and unemployment rate for employed population, excluding
those in category is statistically significant at .05 level.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized
unemployment rates.

NOTE: Detail may not add to total because of rounding.
SOURCE:  National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

28 Bureau of Labor Statistics 1996. 2 See the Technical Notes for an explanation of how this
classification of non-S&E occupations was made.
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percent for medical schools to 2.6 percent for privateCONCLUSIONS

for-profit institutions. In general, low unemployment _ _

rates were associated with employment in educational  Differences in unemployment rates between men
institutions in 1988 (ranging from 0.6 percentto 1.2 and women, among racial/ethnic minorities, and be-
percent if university-affiliated research institutions arel"Ve€n those born in the United States and those born

excluded). Employment with the Federal Govemmemelsewhere were not statistically significant in this
in a civilian capacity (1.0 percent) or with state study’s multivariate analysis. However, unemployment

government (0.8 percent) also resulted in low 1993 rates were higher than average among individuals with
unemployment rates. mobility and hearing disabilities and individuals who

completed doctorates more than 25 years before the
Furvey, after controlling for the other variables included

type of 1988 employer and 1993 unemployment rate in the §tudy. l_:urther, marriage and children were
associated with higher than average unemployment

(among those who were employed in 1988) did not tos f but | th I
substantially change the findings about the relationshiér":1 €s forwomen, but lowerthan average unemploy-
ent rates for men. These results, it is important to

between these two variables. 2 . L
emphasize, are based on an imperfect multivariate
analysis that can support, but not prove, causal relations

Geographic Location between variables.

Geographic location of residence and work is
another employment-related decision individuals make. ~ The analysis indicates that among those who hold
Because unemployment is higher in some parts of th&).S. doctorates in science and engineering, not being
country than in other®,it is reasonable to expect that employed or being employed only part-time for a period
state or region of employment (or residence if the ~ of time may negatively influence future employability.
individual is not employed) is associated with the Occupation, sector of employment, and geographic
unemployment rate for doctoral scientists and engineerdocation are related to the likelihood of becoming
This is, in fact, the case (table 8). Unemployment ratég1employed. The risk associated with these choices is
for doctoral scientists and engineers ranged from 0.3small, however, compared to the risks for the general
percent in the less-populated states in the West NortRopulation. The highest standardized 1993 unemploy-
Central region (lowa, North Dakota, South Dakota, Mment rate in these analyses was 6.8 percent for the
Nebraska, and Kansas) to 2.8 percent in California. approximately 8,000 individuals who were neither
Standardization did not have a substantial impact on tgployed nor students in 1988.
relationship between state of residence/employment
and unemployment—standardized unemployment rates
by state ranged from 0.5 to 2.7 percent.

Examining the standardized relationship betwee

%0See, for example, NSF 1972, pp. 26-29 and p. 73.
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Table 8. Unemployment rates for doctoral scientists and engineers,
by location of employment': 1993

Actual Standardized
Population Unemployment Unemployment
Regional/State of Employment Size Rate Rate?
by Percent

New England................ 36,760 14 14
Connecticut 7,610 1.2 1.3
Massachusetts.........cocoveverereeennnnns 21,660 14 1.3
(0131 7,490 1.5 1.9
Middle AtlantiC.........cccceveeeeeerererererererereeeeens 81,510 13* 1.3
NEW JETSEY.....vrmrrreeirreireeererierenene 19,580 1.3 1.1
NEW YOrK....cveverereeerierereeesiersesseseeeend 39,590 12* 1.2
Pennsylvania..........c.ovreereueeeesnieneen. 22,340 1.6 1.7
64,770 1.4 1.5
19,380 1.2 1.2
7,690 1.0 1.2
13,180 1.3 1.4
17,070 2.2 2.3
7,450 05* 0.6
West North Central..........cocoeeveeeeerererennas 27,820 09" 1.0
MINNESOta. ...cvvrecrereerereeere e reee 8,170 1.8 1.9
MISSOUIi...vveveverererererereereeereeeeeeeeeeeeas 8,030 07" 0.9
(0131 11,620 03* 0.5
South AaNtiC......ovevveveececreeeee e 88,480 13" 1.4
District of Columbia........coeveevevveernnnes 13,600 07" 0.7
0T o - Y 12,060 2.4 2.4
Maryland........cveenrenmeneenenenninneeens 18,760 2.0 1.8
North Carolina.. 12,420 1.6 1.9
Virginia............. 13,830 09* 09
(0131 17,800 06* 0.7
East South Central.........coccvveereevecreereerennen, 19,200 117 1.2
West South Central........cccovevevveeeeceriencriennnad 37,960 1.8 1.8
TEXAS v beneaes 26,390 2.0 2.0
(0131 T 11,560 1.3 1.6
MOUNLAIN......cueuieerererereteree s 30,190 26" 2.7
PaCIfiC...cvierirerirrrereee e 82,120 25* 2.3
California......ccoeeeeeeeereeeeeeererererenenns 62,230 28" 25
Washington.........ccveneeeenernereinnenns 10,780 1.9 1.8
(0131 9,110 1.1 1.1
L0713 =T T 1,700 1.1 1.0
AlLINdiVIAUAIS. ..o 471,000 1.6 1.6

* Difference between unemployment rate observed in geographic area and total unemployment rate excluding those in
the geographic area is statistically significant at .05 level.

'Unemployed individuals are classified by the location of their residence.

2See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized

unemployment rates.
NOTE:
SOURCE:

Detail may not add to total because of rounding.
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V. CHANGESIN FACTORSAFFECTING UNEMPLOYMENT
SNce 1973

INTRODUCTION scientists were unemployed, compared to 2.3 percent
i _ of men and 15 percent of the few female engineers
Over time, have the factors affecting unemploy- g4,djeq. Department of Labor researchers have noted a

ment in the doctoral science and engineering populatlgnn”ar narrowing of the unemployment gap between

changed? This section attempts to answer this questim%n and women in the general populaffon

by comparing the results for 1993 with relevant infor- '

mation published from the 1973 SBR. Age
In 1973, the relationship between unemployment

DEMOGRAPHICFACTORS and age in the doctoral population was considerably

Gender weaker than in 1993 (chart 3). The 1973 rates, which
The association between gender and unemploy-rang?d from_l.O to 1.4 percent, were quite small and

ment in the doctoral science and engineering populati§Ansistent with chance fluctuation. In contrast, 1993

was markedly different in 1973 than in 1993. Maxfieldrates ranged from 1.1 to 4.2 percent. Differences

et al. found that “the unemployment rate for women between 1973 and 1993 unemployment levels for ages

was substantially higher than that for men (3.9 perced® years and older were statistically significant,

versus 0.9 percent in 1973} The researcherfurther although the differences for the under-45 categories

demonstrated that the existence of a strong gender W€re not.

effect remained when controlling for either degree field

or age differences. The unemployment rates for degree

field ranged from 0.6 to 1.4 percent for men and 1.9 tf-AcTORS RELEVANT TO CAREER

6.8 percent for women (Maxfield et al., p. 8). The

unemployment rates, when controlling for age, rangeDEClSlONS

from 0.6 to 1.6 percent and 1.1 to 6.0 percent, respec-  |n 1973 and 1993, the relationship between degree

tively. In all age groups and degree fields, women hadield and unemployment was discernible, though not

considerably higher unemployment rates than men. Tpgrticularly strong (table 9). The fields that had

smallest reported difference was in the field of math- ynusually high or low unemployment were different in

ematics, where the rate was 1.9 percent for women poth years, however. For example, physics and

compared to 1.4 percent for men. astronomy had an above average unemployment rate in

1993; in 1973 it was only slightly (and not statistically

The lack of a statistically significant gender gap igignificantly) above average. Engineering and social

1993 is very different from NSF’s early 1970s findingssciences, with average unemployment rates in 1993,

for a more broadly defined science and engineering had significantly below average rates in 1973. The

population. In that study, 5.2 percent of female association between the unemployment rates in the two

years was negligible (r = .24).

81|t should be noted that in tH®73 Characteristics of
Doctoral Recipientspublished by SRS/NSF, information on The observed changes between the 1973 and

unemployment rates by race/ethnicity was included. However, at993 unemployment rates could be due to sampling
the point in time of the study, racial/ethnic minorities were not —error. For example, the observed 1993 unemployment

oversampled, and the available data are not useful for current rate for physicists and astronomers has a 95 percent

purposes. : ; T
= Op. cit.,p. 5. Note that methodological differences confidence interval from 1.7 to 2.9 percent. Thus, it is

between the 1973 SDR and the 1993 SDR result in population possible that the unemployment rate for physicists and
estimates that are not strictly comparable between the two astronomers was only slightly above average for both
surveys. For example, the 1973 survey included individuals with

degrees from non-U.S. institutions, while the 1993 SDR did not.

Although possible, it is unlikely that the survey changes

completely explain the 1973 and 1993 differences.

% U.S. Department of Labor, p. 32.
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Table 9. Unemployment rates for doctoral scientists and engineers,

for selected degree fields: 1973 and 1993

Degree Field 1973 1993
by Percent

Life SCIBNCES....rvuureererereeereeesreeessenesseessessseessseeens 1.1 15"

Mathematical and computer sciences............... 1.4 11

CheMISTY ..ot 1.7 1.8

Physics and astronomy..........c.ccueveereeeeeeenieneens 1.5 23"

PSYChOIOgY.....ccvereverereeeeinireie e 1.2 1.3

Other social SCIENCES.......cererreererrerreererieennes] 0.9 1.6*

ENGINEENiNG......cvoeveririreiinerreesessesecesesesenieenns 0.8 1.7
Al FIRlS™ ..o 1.2 1.6 "
* Difference between 1973 and 1993 unemployment rates is statistically significant at .05 level,
using approximate test.

**The total includes individuals in fields not displayed, because of small sample sizes.

NOTES: Information is presented only for degree field categories believedto be
comparable during 1973 and 1993. Detail may not add to total because of
rounding.

SOURCES:  National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
National Research Council, Employment Status of Ph.D. Scientists and
Engineers 1973 and 1975.

years. These chance fluctuations contribute to the low  The strength of the association of unemployment
correlation between the 1973 and 1993 rates. The trueth region of employment or residence was also
association may be more substantial than observed. similar in both years. In 1973 and 1993, the highest
regional unemployment rate was slightly less than three
The low association of unemployment rates times the lowest rate (table 10). However, unlike
among degree fields in 1973 and 1993 is consistent, degree field, the ordering of the 1973 and 1993 rates
however, with the economic theory that, over time, appears to show some consistency (r = .45). In all
markets tend toward equilibrium. For example, when three cases in which the unemployment rate was
changing demand leads to the scarcity of a skill, significantly above or below average in both years, the
traditional economic theory predicts that the market witites were in the same direction. In seven of the nine
respond by increasing salaries for that skill, which, in comparisons in which the unemployment rate was
turn, will induce more individuals to obtain the scarce statistically above or below average in only one of the
skill, thereby increasing the supply of skilled individualgwo years, the other unemployment rate was consistent
There is no a priori reason to believe that this in direction. Thus, if doctoral graduates had used the
equilibrating force is inoperative in doctoral labor 1973 information on unemployment rates by region to
markets, even though the time it takes to complete a assist them in choosing where to live, they may well
doctoral degree may make responses slower than fohave decreased their probability of becoming
more easily obtained skills. unemployed later.

If individuals entering graduate school in 1973 had  Although the National Academy of Sciences
selected their degree fields on the basis of 1973 studies did not report on the impact of sector on
unemployment rates, they would not have significantiyunemployment, the relative stability of employment in
decreased their probability of being unemployed in  both academia and the Federal Government was
1993. documented in the 1972 NSF stutly.

3¢ NSF 1972, p. 68.
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Table 10. Unemployment rates for doctoral scientists and engineers, by geographic location of employment’: 1973 and 1993

Region/State of Employment 1973 1993 Region/State of Employment 1973 1993
by Percent by Percent
New England........cccvemnenenerneenerneeenns 1.2 1.4 |South AtlantiC.....ocvvereirrrreeeereeeenne 1.0 1.3
Connecticut..........ovvverrverrnnriennsd 1.3 1.2 District of Columbia...........cc..ens 1.0 0.7
Massachusetts.........ccvverrerreenns 1.0 1.4 Florida......covererreerrerseeeieissiennns 1.7 2.4
(0111 SO 1.5 1.5 Maryland.............. 0.7 20"
North Carolina 1.1 1.6
Middle Atlantic..........cveerererrerereereeeeene 1.2 1.3 Virginia......cocveenee 1.1 0.9
NeW JErsey.......oooeurvrvvesrrenn. 1.3 1.3 0] R 0.6 0.6
NEeW YOrK.....oooveveerereereereeeennns 1.4 1.2
Pennsylvania........c.coueeeereeenennn. 0.8 1.6 * |East South Central.........ccooevrevrerreiienen. 0.6 1.1
East North Central........cocveeeenineenenennes 1.0 1.4 |West South Central........cocoeereeereeenieenn. 0.9 1.8*
Illingis...... 1.2 1.2 1.0 20"
Indiana 0.9 1.0 (0] 11-T SO 0.6 1.3
Michigan 1.2 1.3
(0] 110 YRR 0.9 2.2 " |MouNtain.....cvvereirreeeirre e 1.6 26"
WisCONSIN......c.ccceerereerreeieerenns 0.9 05
PaCIfIC....uererrreererieeirerseesrer e 1.5 25"
West North Central.......ccooveeevercerenennne 1.1 0.9 California.......cccoevereerrereernenennnnd 1.6 28 "
MinNEsOta. ....c.ovruermeeerreirrines 1.0 1.8 Washington.........cceeneeneenernnns 1.6 1.9
Y T U 14 0.7 (01111 SO 1.1 1.1
(0111 SO 0.9 0.3
(0131 OO 1.1
Al individuals........ccoeereereerreneeerreneeennnns 1.2 16 *

* Difference between 1973 and 1993 unemployment rates is statistically significant at .05 level, using approximate test.

'Unemployed individuals are classified by the geographic location of their residence.

NOTE:

Detail may not add to total because of rounding.

SOURCES: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients. National Academy of Sciences, Doctoral Scientists and
Engineers in the United States, 1973 Profile.

CONCLUSIONS

unemploymentin 1993 than in 1973. Considerable

change in the ordering of unemployment rates by degree

Important changes occurred in the relationships  je|4s"\vas observed between the two years. However,
between demographic variables and unemployment rigs e|ationships between unemployment and place of

between 1973 and 1993. The association between
gender and unemployment rates declined substantiallyv\}gre similar
contrast, age had a stronger association with

employment/residence and unemployment and sector
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V. CoNcLUSIONSAND FUTURE RESEARCH

CONCLUSIONS For example, in 1993, those who had degrees in
S I | lated to unemplovment amorﬁ)sychology had a below average unemployment rate

indi _dev.ls\ra _ar?gyses rleda . pioy q MM|ative to other doctoral scientists and engineers, but

Individuals with doctoral degrees in science and engl- 5y 5oye average involuntary part-time employment

neering were pfes?”te‘?' in this re_por_t. Unemploymen ate. One plausible explanation for this discrepancy is
was relatively high in this population in 1993 compare he greater opportunities for self-employment in

to earlier years; however, the ratio between unempIoE;jkychology than in other doctoral science and
ment among doctoral SC'ent'StS and engineers and to gineering fields. Over a quarter of individuals in the
population unemployment in 1993 was essentially labor force with doctoral degrees in psychology

unchanged. reported they were self-employed in April 1993,
compared to a range of 3 to 8 percent for other degree

Neither gender nor race/ethnicity had a statisti- fe|4s examined. Thus, individuals with psychology
cally significant association with unemployment in 199%egrees who have difficulty obtaining full-time

A hearing or mobility disability or advanced age, NOwWeveg,m515yment presumably have greater opportunities for

appeared to increase the probability of being unem- o time self-employment. This hypothesis is further

ployed. supported by the fact that the involuntary part-time rate
for those who are self-employed is relatively high—3.8

The association between gender and unemploy-percent—compared to 1.0 percent for individuals not
ment was much stronger in 1973 than in 1993.In gejf-employed.

contrast, the association between age and unemploy-

ment was stronger in 1993 than in 1973. Although a full exploration of these alternative
measures is beyond the scope of this report, the
observed unemployment, involuntary part-time employ-

UNEMPLOYMENT IN THE LARGER ment, and involuntary out-of-field rates are presented in

CaAREER CONTEXT table A-1. Examination of the as_sociations between
unemployment, involuntary part-time employment, and

Unemployment is not merely an economic phenomivoluntary out-of-field employment across all sub-

enon, from the individual’s perspective, but one of mangroups examined in this study indicated that there were

career possibilities at a particular point in time. Individuweak, but positive, associations between these different

als unable to obtain the type of employment they con- indicators of stress in the labor market (r = .35 for the

sider desirable may settle for a job that has serious associations between unemployment and involuntary

drawbacksFor example, a part-time job may be acceptegart-time employment and between unemployment and

when a full-time job is preferred, or a position in a field involuntary out-of-field employment, and r =.13

other than that of the doctoral field may be accepted between involuntary part-time and involuntary out-of-

when an in-field position is preferred. It is reasonable téield employment).

expect that the unemployment rate will not only reflect

how difficult it is to obtain suitable employment, but will In sum, although the information in this report is of

also reflect differences in individuals’ preferences and interest to individuals planning their careers, it should

the availability of less desirable opportunities for employaot be interpreted as a complete picture of potential

ment. A factor associated with an above average levetareer outcomes.

of unemployment is, therefore, not necessarily associated

with other adverse career outcomes.
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Educational decisions, such as the age at receiqr:UTURE RESEARCH

of degree and degree field, were associated with

unemployment. Obtaining a Ph.D. at a relatively young
age was associated with low unemployment. Althoug

there were differences among degree fields, the

association between degree field and unemployment *
was not very strong. Further, the fields that had above

or below average rates in 1973 were different from
those in 1993.

Interruptions in a full-time career subsequent to

receipt of a doctorate are associated with above
average unemployment rates. Employment sector,

occupation, and geographic location also influenced the

probability of current unemployment. The impact of

sector and place of employment/residence on unem-

ployment appears to remain stable over time.

It is important to note that unemployment is only
one possible career outcome (see box, Unemployment

in the Larger Career Context). Other indicators of
labor market stress available from the 1993 SDR

include the involuntary part-time employment rate and

the involuntary out-of-field rate. Groups within the

doctoral population with relatively high unemployment
rates also tend to have high rates of involuntary part-
time employment and involuntary out-of-field employ-

ment, though the associations are weak.

28

Additional analytical work suggested by this study

chludes the following:

Future work on the correlates of unemployment
should ideally include additional variables. Variables
found to be related to unemployment in the 1972
NSF study, but not included in the 1993 SDR, were
previous work activitie and whether Federal
support was received for prior wotkAdditional
information about doctoral and other degrees (for
example, information about the institutions granting
the degrees) and the length of time to complete
degrees, information on work history and work
skills, and postdoctoral training/employment should
also be incorporated. The 1995 SDR that recently
became available for analysis contains several
interesting new variables that could be used.

Parallel analyses could be conducted for other
aspects of doctoral careers, such as salary level,
voluntary and involuntary part-time employment,
voluntary and involuntary employment outside
degree field, and employment in unsuitable
positions. These parallel analyses would place
Ph.D. unemployment issues in a broader context.

3 NSF 1972, p. 22 and 71.
38 NSF 1972, pp. 24 and 40.
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APPENDIXA



UNEMPLOYMENT, INVOLUNTARY PART-TIME EMPLOYMENT,
AND INVOLUNTARY OuT-OFHELD RATES, FORSELECTED
SUBGROUPSWITHIN THE DOCTORAL SCIENCEAND
ENGINEERING PopuLaTION: 1993

The following table presents information on the unemployment, involuntary part-time employment, and
involuntary out-of-field rates for all of the independent variables considered in this report, plus a limited number
of additional variables.

Table A-1. Unemployment, involuntary part-time employment, and involuntary out-of-field rates,

for selected subgroups within the doctoral science and engineering population: 1993

Page 1 0f 6
Involuntar Involuntary |Total Unemployment,
. Unemployment Rate ) y Out-of-Field |Involuntary Part-time,
Independent Variables Part-Time Rate i
Rate and Out-of-Field
by Percent
AlLFIEIAS.......ceeevceererseieiets et sssssenned 1.6 1.2 3.0 5.9
Natural Sciences and Mathematics.................cccoeerrrreee. 17 10" 34" 6.1"
Agricultural SCIENCES............uuuuummssssssssssssssssssssseses 1.9 01" 3.0 5.0
BiOlOGICAl SCIBNCES....vvvverermnreeererevevsssssssssenseneessssssseens 1.4 09" 25" 48"
CREMISHTY..vvvvvvvsssssssssssssssssssssssssssssssssssssssssssssssssansssss 1.8 09" 38" 6.5
Geological and environmental SCIENCES................ 25" 23" 3.7 84"
Mathematical and computer SCIeNnces........................ 11t 1.1 24 46"
Physics and astronomy..............eeeeeeeeeeevveeesssssesreenees 23" 1.1 69" 10.3 "
SOCIal SCIBNCES.....cvvvvvvvveevveseseee e sesssssssssssseennssssssssens 1.4 18" 25" 5.7
ECONOMICS. .. ssssssens 1.4 1.0 06" 31t
POlitical SCIENCE. .....cerrererrrereererereeseesei e seeeesereens 2.0 0.8 3.8 6.5
PSYCROIOGY....vveveverererermmmsmmmssssssssssssssssssssssssssssesseseeeee 13* 19" 16" 48"
S0CiOlogy/ANtNIOPOIOGY....vveeeeeeeeeeeeesveevsssssssenenneneee 1.6 25" 51" 92"
0 OO 15 26" 49" 89"
ENGINEEIING...oooveveveeeereeeeeesessssssssssssssssssssssssssssssessssssssssenes 1.7 1.1 25" 52"
Chemical engineering...........ooooeeeeeeeeevevevessssssnseeneeenee 1.8 09 13" 40"
Civil @NGINEEIING.....vvvvvvvvvessseresssssssssssssssassssssssssasssses 06" 05" 04" 15*
Electrical engineering.........c.ooveveererereereesseeneerneesnees 1.9 1.1 3.1 6.1
Mechanical engineering..........coceueveeerreereeeeereeseeenenens 1.0 1.8 3.1 5.9
OtNBI...covvecrcrtrei st 2.1 0.9 2.8 5.9

See explanatory information, if any, and SOURCE at the end of table.
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Table A-1. Unemployment, involuntary part-time employment, and involuntary out-of-field rates,

for selected subgroups within the doctoral science and engineering population: 1993

Page 2 of 6
Involuntary Involuntary |Total Unemployment,
Independent Variables Unemployment Rate Part-Time Rate Out-of-Field [Involuntary Par‘F-‘ume,
Rate and Out-of-Field
by Percent
Place of employment or residence
CONNECHCUL......coucverraeeereeeireeeerei s 1.2 15 25 52
MasSSAChUSELES. ....c.cvrerreerreeecireceteere e 1.4 1.1 2.6 5.1
Other New England Region.........c.ccceveeeereeerernieennns 1.5 0.6 2.8 49
NEW YOTK.e.rrrreeeeeeseeeessssssesseeeeesssessssssssssesssessssssssnes 12t 17" 3.2 6.2
NEW JEISEY...oueriirerireeireirierereinesseee e 1.3 1.6 39 6.8
PennSYIVaNIa. .......ccvverereerererrerereeseeeeserere s 1.6 1.0 25 5.1
ONI0..cooeorsrerereresesesesese s 2.2 07" 2.9 5.7
INGING. ...vvvveereessssssesssssssssessss s 1.0 06" 18" 33°
HINOIS. ... vureveereeesceeereeiseseee s bbb nes 1.2 1.2 2.7 5.0
MiICRIGAN. ... 1.3 1.2 2.6 5.2
WISCONSIN. .. 05° 1.0 3.0 45
MiINNESOLA. ...vvvverecerireereeee e eeaes 1.8 1.1 35 6.4
VISSOUN...vvvvvveeesssereeeeeessesssssssssessesesssssssssssssssssseneee 07" 1.0 2.6 4.3
Other West North Central Region............................... 03" 05" 2.9 37"
District Of COIUMDIA.........cerreeeerereeereeeeeereeeeeesseseeeen 07"t 05" 3.3 45"
FIOMA@. uvvveeeeve ettt 2.4 2.0 25 6.9
MATYIANG....vvvvvvevvssssssssssssssssssssssssssssssssssssssssssssssssssssenes 2.0 07" 33 5.9
NOTEN CATOIING. .vvvvvvvvveveverererererersresesssessssnsssssssssssseseeees 1.6 07 2.1 45"
VIGINIEe v 09" 1.3 35 5.6
Other South Atlantic Region.............ceerrerreeerrervevereenns 06" 04" 22t 32"t
East South Central Region..........covvvvvveeeeeeerrssereneene 11t 05" 19" 35"
TOXAS.ovvvvvvvevssssesssssmssssssssssssssssssssssssssssssssssssssssssssssss 2.0 1.2 40" 72"
Other West South Central Region...........coeevvvvvvvvveeees 1.3 0.8 15" 36"
MOUNEAIN REGION...vvvvvvveeeeeeeeeeeeseseesessssssssssssssssssssssssses 26" 15 23"t 6.4
O 011 YOO 28" 21" 37" 8.6 "
Washington........cvereeeenerenenereeeeeeseesesseeens 1.9 1.2 4.1 7.3
Other PaCifiC......ccevrerreeriernereiseiseessssssesssisssessssssenns 1.1 1.5 45 7.0
OthEr e 1.1 1.0 24 45
Years since receipt of Ph.D.
LESS than Teeeeeeeeeeeeeeeesesssseseeeeeenssesssssssssseseesesssssenes 30" 45" 24 99"
1.9 s 1.7 22" 21t 6.0
229 e ssssae 1.6 14 13" 43"
83,01t 1.3 1.2 20" 45"
B89 ssssae 1.7 1.0 17" 44"
B14.9.coreeevevrerss s 14° 1.2 29 55"
15-24.9....oooreeeeeeeeeeeeese s sesssssssssesseenessssssssses s 15 12 42" 69"
22" 08" 21t 51"

See explanatory information, if any, and SOURCE at the end of table.
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Table A-1.

Unemployment, involuntary part-time employment, and involuntary out-of-field rates,

for selected subgroups within the doctoral science and engineering population: 1993

Page 3 of 6
Involuntary Involuntgry Total Unemploymgnt,
Independent Variables Unemployment Rate Part-Time Rate Out-of-Field [Involuntary Part-time,
Rate and Out-of-Field
by Percent
Age when doctorate received
155 tan 26........ceeeeeeeeeeereeireereere e 1.2 1.0 4.0 6.2
2627 eoeeeeeeeeeeeeeessssesssss s 08" 08" 26" 42°*
28-29....uuveeeverreneeees s 12" 08" 3.2 53"
B0-3T e 1.4 09° 29 51°
32-88 e 1.8 1.2 3.2 6.2
8435 2.0 17" 24" 6.2
BB-37 cvrrrrssnnessnsessssssssssss s 22 25" 35 g2"
88-3..errrrrrereeeeeeseeeses s 26" 1.8 34 78"
A0 ioveeeeerreseesees s 37" 26" 29 92"
Part-time experience
0nrrr s 14" 03" 3.0 47"
119 v 22 46" 33 10.1 "
28 e 21" 31" 3.0 81"
5149 e 24" 32" 3.0 86"
T5h eeeeeeeeeesesesesesssss s esss s 2.0 39" 16" 74
Full-time experience
LESS AN B.cvvvrrvvvvvernressssssssssssssssssssssssssssssssssessns 26" 31" 29 85"
Bo14.9.crrreeeeeseses s 15 1.3 33" 6.1
152491 1.3° 10" 34" 5.7
25 eeeereeeseess s 1.8 06" 22t 46"
Employed in 19887
NO.vvveeeressssssssssssssssssssss s ssssssssssssssssssess s sssnes 41" 26" 38" 10.5 "
15* 12° 29" 56"
Not employed in 1988 and:
Post-1988 doctorate.... 1.6 24" 22" 59
Pre-1988 dOCIOTAte..........vorssssvvverrrrrsssssssssnsssssssseeen 96" 39" 76" 211"
Occupation in 1988
Total postsecondary teachers..............ccoovevreereeerrere 07" 1.0° 08" 25"
Postsecondary teachers: math/computer... 06" 09 15* 29*
Postsecondary teachers: life sciences............ 05" 04"t 08" 17°
Postsecondary teachers: physical sciences... 04" 1.7 08" 29°
Postsecondary teachers: social sciences....... 10" 14 06" 31t
Postsecondary teachers: engineering..... 04" 05" 05" 14"
Total scientists and engineers except
pOstsecondary teachers ........oc..evveerveesrvesesssensens 19" 1.3 2.9 6.1
Mathematical and computer scientists............cooo...... 26" 1.3 98" 136"
Agricultural SCIENtIStS............ovvvvvvevesrsssssessssssssssssssssnes 1.0 01" 25 36"
Biological SCIENTSLS.............eeeererreeeeeeneseseessssssssseens 1.8 1.1 15" 45"
CREMISIS..orrrscsscvevvverrnnenereesssssssssessssssnnnesesssssssssnns 29" 03" 2.7 59

See explanatory information, if any, and SOURCE at the end of table.
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Table A-1.

Unemployment, involuntary part-time employment, and involuntary out-of-field rates,

for selected subgroups within the doctoral science and engineering population: 1993

Page 4 of 6
Involuntary Involunt?ry Total Unemploymgnt,
Independent Variables Unemployment Rate Part-Time Rate Out-of-Field [Involuntary Par’F-tlme,
Rate and Out-of-Field
by Percent
Occupation in 1988 (continued)
Geologists and environmental scientists............c....... 1.9 1.3 3.7 6.9
PRYSICISES....vvvevveeeeeamsasmssssssssssssssssssssssssssssssssssssssssesen 2.3 1.1 4.1 75"
Other physical SCIENCES.......ccerrerereeereererreererseerenennnd 55 00" 2.6 8.1
PSYCNOIOGISES....vvvvveesesssesasasssssssssssssssssssssessssseseseee 06" 24" 03" 33"
Other s0Cial SCIENtISTS.......o.....veeeeeeseseseeeeeeeevessssssssnnnns 14 13 15" 41t
Electrical ENgINEErS...........uuuuuummmmmmmmmmmmsmssssssnsnnnns 1.8 1.2 6.0" 90"
Other eNGINEEIS......covvvvvveeeeeessseeseeeee s ssssssssesssssneeenee 25" 14 3.4 73"
Non-scientists and engineers..............ccoeoeereereeerrvvveees 13° 07" 33" 53*°
Managerial and professional2............... 1.3° 07" 33 53°
Other non-scientists and engineers2 2.1 20" 91" 132"
Employment sector in 1988
MEQICal SCROOL...vvvveveervverrrrresssseesrsssssssssssenessssssenens 06" 06" 18" 31t
University-affiliated research institute.... 1.6 1.4 20" 5.0
Other four-year college/university......... 11t 1.1 1.1t 33"t
Other educational emplOYer........coceeveeeeereereenerneenes] 1.2 1.6 3.3 6.0
Private for profit émplOYer...........oo....eeeeeeresrereeeerrrevenns] 26" 1.1 55" 92"
Self-employed - iNCOrPOrated............oerrerereeerereveenes 12 2.2 57" 9.4 "
Self-employed -- not incorporated.............................. 10" 32" 3.9 8.1"
Private not for profit employer..............emeeeeevvvvenes] 14 12 21t 47t
State governMENt..........reeessesssssssssesssssssssesesesseeees 08" 05" 58" 7.1
U.S. Government - civilian position........................... 10" 04" 3.6 5.0
Other gOVErMMENt.............ocooveeeeeeeenenneeeeeeeeeeesessesseeeees 2.1 05" 3.1 5.7
Disability status
Disability related 10 SEEING........cverremeerrrererrerrerreereenens 1.9 1.3 35 6.7
Disability related to hearing.........ooooeeesesssssssesererereeees 30" 1.4 34 78"
Disability related 1o Walking..........coveererveereererneerernens 34 2.0 2.6 8.0
Disability related to ifting...........ceeeeeererrrmsssssssseses 36" 2.7 43 10.6 "
Marital status
T OO 14" 11t 29t 54"
NOt MAIMIEG...veeoreeeeerseeerseeeesseresssesesssessssessssnnns 24" 17" 36" 77"
Interactions between gender and marital status
MAITIEA MEN..ovrrrrrrrrrrssssrmnereerensssessesssssssssssssessseneees 1.3° 09" 29" 51"
UNMAITIEA MEM..ovvrverrreerreressssisenesssssssssssesssssssssneee 28" 14 40" 81"
Marfied WOMEN........uueceeeeveveesssssssseseneesssssssssssssannns 1.9 24" 2.8 74"
UNMarmied WOMeN...........ccccoeecevivvvevreeeeeessssssssssonee 1.6 24" 2.8 6.8 "

See explanatory information, if any, and SOURCE at the end of table.
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Table A-1. Unemployment, involuntary part-time employment, and involuntary out-of-field rates,

for selected subgroups within the doctoral science and engineering population: 1993

Page 5 of 6
Involuntary Involuntgry Total Unemploymgnt,
Independent Variables Unemployment Rate Part-Time Rate Out-of-Field [Involuntary Part-time,
Rate and Out-of-Field
by Percent
Interactions between gender and whether
children in ROMe........c.occuneereceneriere e
Men with no children in the home..........resssessrscrea. 21" 1.1 3.0 6.2
Men with children in the hOMe.................coeeerersrrneee. 12" 08" 3.1 51°*
Women with no children in the home............cccccereven.] 12t 24" 3.0 67"
Women with children in the home.............cccooesrmereeene. 24" 23" 2.6 73"
Interactions between gender and race/ethnicity
Non-Hispanic white Men.................cccoeevereernenerererereees 1.6 09" 3.0 54"
Non-Hispanic black MeN........ooowvveeevvvvvveveeeressesseeee 12 15 16" 43"
HISPaNIC MEN.......coerirrirecstsse s 2.0 2.0 25 6.5
ASIAN MEN.rrrrrrrrrsssssessssssesssssssssssssssssssssesssssssssees 1.7 1.1 40" 67"
Non-Hispanic White WOMeN................cccceeeerrrrereereveeens 1.6 24" 2.8 69"
Non-Hispanic black Women.................ooooeveveveveeereeeee 1.6 1.2 15" 43
HISPANIC WOMEN......orreeereveeeesessessese e sssssssssnnne 16 1.9 02" 38"t
ASIAN WOMEN....vvvvvvvevvvvvvssssssssssssssssssssssssssssssssssssssssnens 31" 25" 43" 10.0 *
Interactions between marital status and
race/ethnicity
Married non-Hispanic Whites...............ooovvvevevererereree. 14* 11t 27" 52*
Unmarried non-Hispanic Whites...............ooovevevevevereee 24" 17" 36" 77"
Married non-Hispanic blacks....................cceeererereee 09" 1.0 17t 37t
Unmarried non-Hispanic blacks..........cccvuriereereenienes 2.1 2.1 14" 5.6
Married ASINS.....cccccccvvvvvveeeeresssssssssissssssssseseneed 1.9 1.3 39" 71"
UNMArried ASIANS.......ceeureeeeeeesesesssssssseessesessssssssnens 1.7 16 47" 81"
Married HiSPaniCs........uuuuuesssssssssssssssssssssssseseseee 1.8 23" 19" 6.0
Unmarried HiSPaniCs.........ouurerrererseeeneeneererseesersennes 2.3 0.8 2.3 54
Age
under 30 1.6 03" 17t 36"
30-34 10" 1.0 15" 35t
35-44.. 13" 12 26" 52"
45-54.. 16 14 41" 70"
55-64.. 22" 13 2.7 6.2
65+ 42" 1.0 20" 73"
Interactions between birth place and race/ethnicity
U.S. non-Hispanic white 15* 12" 29 56"
U.S. non-Hispanic black 1.2 09 15" 36"
U.S. ASIBN...cociiicieinieseinee e ses e 1.8 1.2 3.1 6.2
U.S. HISPANIC......vevveeesessesseeeeesssssssssssssssessesesesssssssseens 2.4 22" 13" 5.9
Non-U.S. non-Hispanic White...........ccccoeemrrerrrerrvvvvennes] 2.1 17" 2.6 6.5
Non-U.S. non-Hispanic black... 1.8 25 1.7 6.0
NON-U.S. ASIAN..ocrrrrerrrverneneererenesssesssssssssssesessssesees 1.9 1.3 41" 73"
NON-U.S. HISPANIC.......ccrurrerreerireerereeireireeseeneeneeneenees 1.2 1.6 29 5.7

See explanatory information, if any, and SOURCE at the end of table.
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Table A-1. Unemployment, involuntary part-time employment, and involuntary out-of-field rates,

for selected subgroups within the doctoral science and engineering population: 1993

Page 6 of 6
Involuntary Involuntgry Total Unemployrqent,
Independent Variables Unemployment Rate Part-Time Rate Out-of-Field [Involuntary Par‘F-‘ume,
Rate and Out-of-Field
by Percent
Sex
MEN....ooovvrrecesmieressssessssesssssssssssssss s 16 10" 3.0 56"
WOMEN.revevenenenenrsnenessssssssssssssssssssssssssssssssssssd 1.8 24" 238 70"
Race/ethnicity
NON-HISPANIC WHItE........eeesesssessessessssessssessesssseses 1.6 1.2 29"t 57*
NON-HiSPaNiC DIACK........vverrereereeeeerevevsssessessssseeeeene 1.4 14 16" 43"
ASIBN. .. vvvvvvevereeeessesssssssssssssssssssssssssss s 1.9 1.3 40" 72"
Native American.... 3.1 0.4 2.7 6.3
HISPANIC. ... eeeeevevevessessssesseeeeesssssssssssssssesenessssssssnes 1.9 20" 20" 5.8
Interactions between gender and
spouse’s work status
Male with full-time working SPOUSE. ...............ccevveree. 14" 12" 33" 58"
Male with part-time working spouse 10" 08" 30" 47"
Male with spouse not working............... 15" 05" 23" 43"
Female with full-time working spouse.... 20" 23" 29° 72"
Female with part-time working spouse.. 05" 31" 28" 65"
Female with spouse not working.............. 14" 26" 39" 79"
Parents’ education
Less than high school 15" 15" 31" 6.1"
High school.................... 21" 09" 31" 6.1"
SOME CONBGE....vvverererermrmrmmmmmmmrmssssssssssssssssssssssssssssen 13" 12" 34" 59"
2-Y@AI COllBEE. ....vvvrrererereeeeesseeessrsssssseseeenssssssssssssanas 14" 15" 24" 53"
4-YEAI COllBQE. ....vvvrrerrererereeesseeessrssesssseseeenssssssssssssnns 13" 12" 28" 54"
Some graduate SChOOL.......eeeuuueereeeeeeereveeeesssssesseenee 12t 16" 28" 56"
MBSEEI'S..crvevreeverrsssnssssssssssssssssss s 16" 14" 31" 62"
DOCHOIALE. .. veorveeresreeseeseeeeesessesesess s sssssssensnssens 16" 12 28" 57°

#Significantly higher than average (.05 level)

LSignificantly lower than average (.05 level)

2See the Technical Notes for an explanation of occupations included in this category.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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ADDITIONAL INFORMATION ON
FACTORSAFFECTING UNEMPLOYMENT

|NTRODUCTION although only the additional course work data were
. . _ . tatistically significan®’ It is important to note that the
This appendix contains information on a number o gg3 5pR did not ask whether the individual had ever
variables examined in the process of preparing this had a postdoctoral appointment. A determination of

report, but judged to be of less interest to readers th hether a postdoctoral appointment was associated
the variables presented. These variables are include ith higher or lower subsequent unemployment

this appendix for those with a more specialized intereﬁﬁerefore was not possible
in this topic, especially researchers interested in ’ '

performing additional analyses of unemployment. Presumably, the relatively high unemployment rate

_ _ _ . associated with additional training at the doctoral level
For case of presentation, vgrlables discussed in IS ipytable to respondents who had trouble finding
Appendix have been classified into three groups: suitable employment in their degree fields and decided
) _ to pursue additional training. If this interpretation is
*  those examined during exploratory work that wergqrect it would not be reasonable to include these
excluded from the multivariate analysis; education and training variables in a regression model

_ ) o o designed to estimate unemployment from a series of
* those included in the preliminary multivariate  jndependent variables.

analyses but eliminated for lack of statistical

significance from the final model; and The survey also contained a series of questions

o o _ about work-related training received during the

multivariate analysis, but judged to be of relativelyyanagement training, technical training, and general
low interest to most readers due to the weakness ffessional training—there is a statistically significant
their association with unemployment and a lack ofg|ationship in the expected direction; for example,
prior research suggesting they have a significant thse who had training are less likely to be unemployed
association with unemployment. than those who did not receive training. Only the
category “Other Work-Related Training” was not
associated with unemployment. However, individuals

V ARIABLES EXCLUDED FROM THE who are employed are more likely to have access to
free, work-related training than those without
MULTIVARIATE ANALYSIS employment. It would, therefore, be incorrect to infer

that the association between training courses and
; e unemployment is attributable to the actual training
Pursuit of Addltlonal_ Degrees and courses causing unemployment. Accordingly, these
Courses After Recelpt of the training variables were also excluded from the analysis.

Doctorate

At the start of the analysis, the relationship
between unemployment and the pursuit of additional
formal education after receipt of a doctorate was
examined. It was hypothesized that receiving another
degree after the first doctorate and/or taking additionat
courses since the last degree would increase . 2

. sample as well as the strength of a relationship. Since few
marketability. However, the observed unemployment jngividuals receive a degree subsequent to their first doctoral
rate was actually higher for those who pursued degree, the lack of statistical significance may be attributable to

additional education subsequent to the doctorate, the small sample size rather than to a lack of association between
the variables.

%7 Statistical significance is a function of the size of the
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Spouse’s Work Status Although these interrelationships were statistically
aignificant, the difficulty in interpreting multiple complex
Interaction effects, such as the simultaneous consider-
ation of the interaction effect of gender and spouse’s
work status on unemployment and the interaction effect
. of gender and marital status on unemployment, led to a
spouse who is not employed may exert pressure to Soractical limitation on the number of interaction effects

accept a suboptimal job. Among married respondent : )
unemployment was lowest for those who had spouse'QdUdefj' The interaction effects_between gender and
pouse’s work status were considered to be of less

employed part-time (1.0 percent). Those with spouse§ . . L
employed full-time, or not employed, had unemployme telres_t th:gdt_he [[r;]teractlon effeclzs tsutjd'ed n tg:e ¢
rates of approximately 1.5 percent (table B-1). The ?hnabyag. Ing the sp%usle Wodr_ str?' us valna_ ?Sd'(-)
pattern was similar for men and women (table A-1). € basic regression modet used in this analysis Ind
cated that little explanatory power was lost by deleting

Among those who had employed spouses, the tysacSe Vanables.

of work done by the spouse might constrain the

individual’'s career choices and thus affect the unem- . L. L.

ployment rate. One question on the 1993 SDR that Professional Association Activities
permitted exploration of this issue was whether the Professional society membership and attendance at
spouse’s job required expertise equivalentitachelor’s  professional society meetings were associated with low
degree in one of the following areas: nats@énce or  unemployment rates (table B-2). Individuals who
engineering, social science, or another field. Having aattended no professional association meetings in the
spouse employed in the social sciences (1.0 percentppgceding year had an unemployment rate of 4.1

in non-B.A. fields (0.8 percent) was associated with percent, compared to 1.0 percent for those who
slightly lower unemployment rates than was having a attended at least one meeting. Those who had no
spouse employed in the other fields. professional association memberships had an unem-

Spouse’s work status may well affect the likelihoo
of being unemployed. Individuals with spouses who
have demanding careers may be constrained in their
own career choices. On the other hand, having a

Table B-1. Unemployment rates for doctoral scientists

and engineers, by spouse’s work status: 1993

Spouse’s Work Status Population Size Unemployment Rate
-- by Percent
Has spouse who is not employed...........c.ccouveivnruenne. 113,550 1.5
Employed:
FUITHIME. oottt seeeseeeeeeseeeeeinens 193,090 1.5
Part time.....cveeeeeeeeeeeerese e 67,750 1.0*
Employed:
SCIBNCE. ettt 87,690 1.6
Social Science...... 63,890 1.0*
Other B.A. field 88,600 1.6
NOB.A. field.......coouurirereeireerceireireeeind] 20,650 08*

*Difference between unemployment rate observed in group and total unemployment rate excluding
those in the group is statistically significant at .05 level.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating
standardized unemployment rates.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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Table B-2. Unemployment rates for doctoral scientists and engineers,

by professional association activities: 1993

Professional Association Activities Population Size Unemployment Rate
-- by Percent
Attended a professional association
meeting within the last year
o TP 95,220 4.1 *
YES.ouietirireireie e 375,250 1.0 *
Number of national professional
association memberships
0rterte 58,000 3.7 %
T s 94,790 1.9
2t 111,980 14 %
85,390 1.1 *
49,590 1.2 %
32,540 0.6 *
17,560 1.0 *
5,610 1.1
5,600 0.7 *
9,410 0.6 *
AlLINdividUalS™......oveeeeeeeeeeeeeeeeeeee s 470,500 1.6

* Difference between unemployment rate observed in group and total unemployment rate excluding
those in the group is statistically significant at .05 level.

** Includes individuals for whom information on professional associations was not available.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating
standardized unemployment rates.
NOTE: Detail may not add to total because of rounding.

SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

ployment rate of 3.7 percent. Rates tended to declinghe likelinood of being unemployed. It would, therefore,
as the number of memberships increased—those withemisleading to include them in a model designed to

or more memberships had an unemployment rate of @y@ntify factors leading to unemployment.
percent. However, it seems reasonable to hypothesize

that this association is at least partially attributable to
employer contributions to, and encouragement of, VARIABLES ELIMINATED DURING THE

professional society activities. Therefore, these two N yULTIVARIATE ANALYSIS FORLACK OF
variables were excluded from the multivariate analysis
STATISTICAL SGNIFICANCE

Other Variables Occupational Characteristics

The 1993 SDR includes a number of variables Broad occupational groups were used in the
related to the reasons for taking certain actions, suchprimary analysis of occupation in the doctoral science
as obtaining training. These were ultimately not and engineering population. However, within each of
included, because it seemed likely that associations these groups, subfields may have had different unem-
between these variables and unemployment are  ployment rates. Small sample sizes for these subfields
indicative of actions individuals took in response to therecluded reasonably reliable estimates of subfield
employment situation, rather than factors that affect unemployment rates. Characteristics of detailed 1988
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occupations associated with unemployment status in Citizenship
1993 were examined. The characteristics of the Because many government and government-
detailed occupations were derived from the SRS/NSFcontractor jobs require U.S. citizenship and because
1993 National Survey of College Graduates (NSCG), .

N . , ployment is a prerequisite for certain types of visas,
survey of individuals who reported having bachelor’s qr. . .
higher degrees in the 1990 Census. s not surprising that permanent residents had a

higher unemployment rate (2.2 percent) than temporary

residents (1.4 percent) or U.S. citizens (1.6 percent) in
Two of the three variables examined did not hav (L4p ) (1.6p )

a statistically significant association with unemployment
after controlling for the other variables in the prelimi- The relative advantage of beina a U.S. citizen
nary multivariate analyses and were, therefore, delet«\?\gas also observed in the %972 NSFgrepo.rt .In 1971 the
R e e eemployment rate was 2.5 prcent o U ctzen

the NSCG survey employed in the 1988 occupation scientists (compared with 4.2 percent for non-U.S.

.. Citizens) and 3.0 percent for U.S. citizen engineers
who had a doctoral degree. For both of these Va”abl?&bmpaZed to 4 6ppercent for non-citizens) ?—Iowever
individuals employed in the lower-ranked (i.e., lower ) ' '

S controlling for other variables reduced the observed
salary or lower percentage of doctoral individuals)

occupations in 1988 were more likely to be unemploy%fsomation between citizenship status and unemploy-
. : ) . ent, causing them to be statistically non-significant.
in April 1993. Although these relationships were not g y g

statistically significant when examined in the logistic

regression equation, the direction of the relationship is . ..
consistent with the general observation of this report INteraction Between Race/Ethnicity and

that indicators of previous interruptions in suitable fuII-Whether Born in the United States
time work were associated with more unemployment in Prior work on salary differentials by race/ethnicity

1993. indicated that it is helpful to examine separately salary
levels by race/ethnicity, for individuals born in the

. . United States and those born in other countfies.

Prior Retirement Therefore, after race/ethnicity was deleted from the
As expected, previous retirement negatively ~ analysis, the possibility of the interaction effect be-

affected current employment. The unemployment ratéwveen race/ethnicity and whether the person was born
was 3.4 percent among those who had previously  in this country was examined. The relationship was not
retired, compared to 1.5 percent for those who had nétatistically significant (though these data included only
previously retired. However, when previous retirementhose who received their doctorates from U.S. institu-
was included in the multivariate analysis, it was not  tions).
statistically significant. Thus, the observed relationship
between previous retirement and unemployment

appears to be explained by the control variables. OTHER VARIABLES IN THE FINAL
MobeL NoT DISCUSSEDIN THE

Birth in a Rural Area BobyY OF THE REPORT
There is little difference in the unemployment

rates of individuals who lived in rural areas while . ..

growing up and those who did not. Both groups had 1988 Occupatlon Characteristics
unstandardized unemployment rates of approximately ~ Certain characteristics of the 1988 detailed

1.6 percent. After controlling for the other variables, occupational fields were examined to determine

the regression analysis did not show statistically whether or not they contributed to the explanation of
significant differences between these two categoriesunemployment in 1993. Only one characteristic was

% NSF 96-311.
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statistically significant—the percent of college- out-of-field rate. Because of the difficulty in explaining
educated individuals in the detailed occupation reportekdis relatively complex measure and the small impact,

in the 1993 NSCG as employed involuntarily out-of-  this variable was not discussed in the body of the report.
field.*® Those employed in occupations that had

involuntarily out-of-field rates exceeding 6 percent had

a 4.3—percent unemployment rate, compared to an Parental Education

unemployment rate of only 1.2 percent for those in

occupations having 1 to 2 percent involuntarily out-of- 'Family background is likely to inf!u_ence the_ prob-
field rates (chart B-1). ability of unemployment. Therefore, it is conceivable

that parents’ educational level has an effect on the
likelihood of being unemployed. Although the analysis
confirmed a statistically significant relationship between
%rental education and unemployment, the nature of
his relationship is weak and difficult to describe (table
B-3). Individuals whose parents had less than a high

The impact of this variable, however, was
significantly diminished by the controls. Standardized
unemployment rates ranged from 1.4 percent for thos
1988 occupations characterized by a 0.5—percent
involuntary out-of-field rate to 2.2 percent for those in
occupations characterized by a 7.0—percent involuntary

Chart B-1. Unemployment rates of persons with doctoral degrees in science and engineering, by percent of those in 1988

occupation who were involuntarily out-of-field: 1993

Actual rates

Percent

_____ - Standardized rates

Under 1 1-1.9 239 459 6+

NOTE: See the Technical Notes for an explanation of the adjustment methodology used in calculating standardized unemployment rates.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

% The occupation characteristics were based on information
obtained from the 1993 National Survey of College Graduates.
See the Technical Notes for additional information.
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Table B-3. Unemployment rates for doctoral scientists

and engineers, by parental education: 1993

Actual Standardized
Parental Education Population Size Unemployment
Unemployment Rate] ]
Rate
by Percent

Less than high school.................. 55,200 23" 1.9
High school.........ccoceuuu.. 107,200 1.5 1.6
Some college............. 65,260 21" 2.1
2-year college 18,270 1.3 1.2
4-year college 87,330 1.4 1.5
Some graduate school................. 20,280 1.3 1.4
Master's.......ccoeeeveveveeeveeeeeenen. 53,650 12* 1.3
Doctorate......ccevevrererereeeereeeeenenns 62,500 1.6 1.7
Allindividuals™.........ccoereeerereennn. 471,000 1.6 1.6

* Difference between unemployment rate observed in group and total unemployment rate excluding
those in the group is statistically significant at .05 level.
** Includes individuals who did not know parents’ educational level.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating
standardized unemployment rates.

NOTE: Parental education is defined as the education level of the more highly educated parent.
Detail may not add to total because of rounding.

SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.

school education or some college had unemploymentnon-Hispanic blacks, unemployment rates are higher

rates above 2 percent, compared to the 1.2 to 1.6  for unmarried individuals than for married individuals.

percent rates for those in the other categories. However, there was little difference in the rates for
married and unmarried Asians.

Interaction Between Marital Status and
Race/Ethnicity

Although race/ethnicity did not have a statistically
significant association with unemployment, there was
an association between race/ethnicity, marital status,
and unemployment (table B-4). Unemployment rates
indicate that for non-Hispanic whites, Hispanics, and

Foreign Research Experience

Experience conducting research outside of the
United States, or interest in this experience, is another
work-related variable that could affect employability.
Although this variable was statistically significant in the
multivariate analysis, its impact was minor.
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Table B-4. Unemployment rates for doctoral scientists

and engineers, by marital status and race: 1993

Actual Standardized
Marital Status/Race Population Size | Unemployment Unemployment
Rate Rate'
by Percent
Married -- total** 374,390 14" 14
Non-Hispanic white.........c......... 313,690 147 1.4
Non-Hispanic black.................. 6,380 09* 0.9
ASIAN.c.ecvereteeeeee e 45,550 1.9 1.5
HISPaNIC.......ovvreverererireiririenns 7,390 1.8 1.8
Not married -- total** 96,110 24" 24
Non-Hispanic white.................. 83,010 24 * 24
Non-Hispanic black.................. 3,380 2.1 24
ASIAN....oi e 7,120 1.7 1.3
HISPaNIC.......overerreererererreeneens 2,210 2.3 24
AllIndividuals™........oveeereereereereereeneeneens 470,500 1.6 1.6

* Difference between unemployment rate observed in group and total unemployment rate excluding
those in the group is statistically significant at .05 level.

** Includes Native Americans who are not shown because of small cell sizes.

'See the Technical Notes for an explanation of the adjustment methodology used in calculating
standardized unemployment rates.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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ApPPENDIXC:
TecHNIcAL NOTES



Data UseDIN THIS REPORT

The Su rvey of Doctorate Rec|p|ents societies and constituted about 40 percent of the total

The 1993 Survey of Doctorate Recipients (SDR) number ofigdlwduals n th_e _I\_Iatlon 'dem'f'e.d as
: e i gngineers: Thus, the definitions of scientist and
includes individuals under 76 years of age who received®. . .
: . . . engineer in the 1972 study were not strictly
a research doctorate in science or engineering from a
. o . comparable to one another, nor were they comparable
U.S. university in 1992 or earlier. The focus of the L L .

) o . to the 1993 definition of an individual with a doctorate
current report was restricted to individuals in the Iabogn one of the science and enaineering fields
market® at the time of the survey (April 1993). Thus, 9 9 '
individuals who were neither employed nor seeking
employment at that time were excluded from the .
analyses. The available sample size was approximatér)Ota| Populatlon Data
36,000 cases. Information on total population unemployment

was taken from data collected by the Bureau of Labor
Statistics (BLS) in the Current Population Survey
Historical Data (CPS). The definition of unemployment used in the

Changes have been made in the population CPS is essentially the same as that used in the SDR.

definition and data collection procedures for the SDR

that reduce the direct comparability of the earlier

surveys with the 1993 survéyThe 1973 data were | REND ANALYSIS

adjusted to make them as comparable as possible to the Changes in the SDR methodology over time (e.g.

1993 daté? fluctuating response rates and population definitions)

_ _ ) have affected the size of the unemployment rate

A report by the National Science Foundation  estimates. In 1973, the response rate for the survey was

(NSF),Unemployment Rates and Employment 75 percent. Between 1973 and 1989, the response rate
Characteristics for Scientists and Engineers, 1931, gradually declined to 55 percent. In 1991, extensive
used for comparison purposes within this report, evellcating and telephone follow-up procedures were
though the NSF study differed considerably in instituted that helped raise the response rate in 1991
population definition and research design from the  ang 1993 to approximately 87 percent. During the 1991
1993 SDR. The scientists for the earlier NSF survey redesign of the SDR, the population definition was
were those included in the 1970 National Register of modified. The 1973 study used a sample frame that
Scientific and Technical Personnel. To be included injncluded many individuals who received doctoral
the register, individuals were required to have “full  gegrees from non-U.S. institutions. However, after
professional standing based on academic training and 973, only individuals with doctoral degrees from U.S.
work experience, as determined by the appropriate jnstitutions were added to the survey. By 1991, it was
scientific professional society for the fields of scienceg|ear that the coverage of the non-U.S.-educated

did not have doctoratéSEngineers were selected fronggyerage within the SDR was not practical, this

a mailing list maintained by the Engineers Joint segment was deleted entirely.
Council that “consisted of 23 major engineering

To understand the likely impact of the 1991
changes on the unemployment rate, rates were calcu-
40 An individual in the labor market is defined as employed |ated for 1989 and 1991 using population and method-
O:’ei(zend(?:]e%ﬂ?ﬁ:ﬁtzzv;?gbzﬁivilz ;Olc’)%ht work withinthe — g|ggical definitions that were as similar as possible.
P 4 Sgee the Technical Notgs for gdiscussion of changes in ﬁgrelgn-,educated mdw@uals were excluded from j[he
SDR over time. 1989 estimate, and individuals who responded during

42 See below (under Trend Analysis) for more information
on this adjustment.

“NSF 1972, pp. 112-113.

4“NSF 1972, p. 15. 4 NSF 1972, pp. 114-115.
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the telephone follow-up stage in 1991 were also Involuntary Out-of-Field Rate
ercludedtfrotm :hliﬁnggglson. The rezuélgtmg uneT;h For this report, the involuntary out-of-field rate is
ployment rate for the group was v.c PErcent, INQqfined as the number of individuals (other than those
1.991. rate was 1.'3 pe“?e.*?t- The published rates with 0 were involuntarily part-time employed) who
differing population definitions and methodology for thereported that they were working out of their doctoral
two years were 0.8 percent and 1.4 percent. There-

¢ i that the ch . thodol dfield at least partially because suitable work in the field
ore, ltappears that the changes in methodology and,, ., available, divided by the number of individuals
population definition resulted in a slight increase in the.

timated | t rate bet the t in the labor force. This is slightly different than the
estimated unemployment rate between e o yearqfinition used in the NSF repoftharacteristics of
Since the impact of the changed methodology on

Doctoral Scientists and Engineers in the United

e oL S [0 b St Sate: 9030t combins nchculs o ar
Y9 bp nvoluntarily part-time or involuntarily out-of-field

?n;ﬂysm F)_Lig);fes COUIId be m?detby adding 0.1 perc«m% a single measure, referred to as involuntary out-of-
o the pre unemployment rates. field. For the purposes of this report, the components

Th di . dd are broken out. This report also uses the number of
ere are some discrepancies in reported doctorgy;iqals in the labor force as the denominator for

une_mployment rates for_1973. The r'ate' reported in th<‘?alcul<':1ting this rate, rather than the number of
National Academy of Sciences publications was 1.2 employed individuals, in order to facilitate combining

percent, although the 1973 rate reported in the NSF’sthe three measures of adverse career events.
Characteristics of Doctoral Scientists and Engi-

neers in the United States: 198f&s 1.1 percent.

Since the latter rate was published as part of the tren )

analysis used to calculate the adjusted 1989 rate, it vé&cupatlon

assumed that the NSF rate was the best rate for use in Standard SRS occupational groupings were used

calculating adjusted pre-1989 figures. for coding the 1988 science and engineering occupa-
tions. These codes are detailed in NSF 96-302. For
non-science and engineering occupations, a further
breakdown of occupations into managerial or profes-

VARIABLE DEFINITIONS sional specialty positions was made. Non-management/

Unemployment Rate professional specialty occupations included: technolo-

The definition of unemployment used in this ~ 9ists and technicians; clerical/administrative support;

report is the standard Federal definition of the percerffOMputer programmers; surveyors; farmers, foresters,

of individuals in the labor force who were not and fishermen; nurses; sales and marketing; service

employed. The labor force is defined as individuals ©ccupations other than health; and elementary and

who were employed, were on lay-off, or had sought Secondary teachers. Jobs in this category were se-

work within the preceding four weeks. Although this i¢ected based on the characteristics of individuals in

the most commonly used measure of unemployment,these jobs in the 1993 National Survey of College

other measures are used. The Bureau of Labor Graduates. The remaining non-S&E occupations were

Statistics, for example, in a 1995 article discusses a considered to be managerial and professional specialty

variety of alternative measures used for different ~ JObs. This category includes the clergy, lawyers, and
purposes (Bregger and Haugen). managers, where high-level degrees are common.

Involuntary Part-Time Rate Variables Related to 1988 Employment

The involuntary part-time rate is defined as the and Occupational Status
number of individuals who reported working part-time The 1993 SDR included a series of questions
exclusively because suitable full-time work was not  gpout the employment status of individuals in 1988.

ava.ilable, d|V|ded by the number Of indiViduaIS in the These questions asked Whether the individual had
labor force.
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changed employer or occupation since 1988 and, if seomputation. Since the sample design for the survey was
asked for information about the 1988 position. This  a stratified random sample, this approach should provide
retrospective information was used throughout the  reasonably good estimates.
report to describe 1988 occupational characteristics.
Sample sizes for some of the 1973 subgroups

used in comparing 1973 and 1993 unemployment rates
Other Variables were not readily available. Therefore, the number of
cases in the subgroup was estimated by multiplying the
1993 sample size for the group by the ratio of total
%73 sample size to total 1993 sample size. Although
is is a fairly rough test, it provides general guidance

In examining associations between single
variables and the unemployment rate, the goal was t
restrict analyses to groups that consisted of at least
sample.cases. Thls s a relgt_wely large CUt'O.ﬁ’ becaugﬁ the probable statistical significance of observed
of the high sampling variability encountered in small differences
samples when rates are as low as 1.6 percent. Meeting '
the minimum sample size goal required collapsing
categories. When logical combinations did not permit
the desired sample size goal to be met, smaller sampﬁTANDARDIZATION METHODOLOGY

sizes were retained. If this was not feasible, small The first step in developing a model for estimating
residual categories were treated as missing for the unemployment was an examination of the bivariate
purposes of examining the bivariate relationships  ggsociations between the independent variables of
between the independent variables of interest and  jnterest and unemployment. Some variables were
unemployment status. eliminated from further consideration after examination
of these relationships based primarily on whether the
The categories used in the bivariate analyses wejigserved bivariate relationship could reasonably be
also used as a starting point for creating dummy interpreted as one in which the independent variable
variables for the multivariate work. However, since thgffected unemployment. For example, non-work-
regression routines used in the multivariate analysesrelated training appeared to be associated with high
ignore all cases with missing values for one or more unemp|oyment rates. However, it seems more reason-
variables, the missing value codes were examined  aple to believe that being unemployed leads one to seek
again before conducting the multivariate analysis.  additional training than that obtaining additional training
Some categories (for example, “Other Physical increases the probability of unemployment. The bivari-

Science” under degree field) that were not displayed jte relationships for these omitted variables were
the univariate analysis were used in the multivariate discussed in Appendix B.

analysis. The remaining missing value cases were

treated as if they belonged to whichever dummy The preliminary analysis also suggested the
variable category had been selected for omission in taﬁpropriate shape of curves to fit in the multivariate
dummy variable regression. Normally, this was the analysis. For example, for variables (such as years
modal category for the variable. since the doctorate was earned) that display high
unemployment rates at the extremes of the distribution,
parabolic relationships were fit by including squared

STANDARD ERRORSAND TESTSOE and linear terms for the relevant independent variables.

SIGNIFICANCE Once the preliminary independent variables were
Observed differences in comparing unstandardizedentified, a multiple regression analysis was performed
unemployment rates between groups were tested for to identify possible problems with multicollinearity that
statistical significance at the .05 significance level.  required the deletion of additional variabteStepwise
Standard errors for these tests were calculated using f&gression analysis was also used to determine if there
equation appropriate for a simple random sample. Thisi#gre additional variables that could be deleted due to a
equivalent to assuming that there is no design effect. lack of statistical significance. Variables omitted at this
Although this methodology provides only an approximate
estimate of the standard error, it greatly simplifies

46 All analyses for this report were performed using SAS.
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stage included gender, race/ethnicity, and whether thethe dummy variables used to indicate employment and
individual had children. At that point, a limited number student status. Standardization was performed for these
of plausible two-way interactions were introduced intodetailed occupations by sector categories, and the value
the analysis and tested for statistical significance (forfor each sector and occupation was obtained by
example, gender by whether children are present). Theighting these subcategories—for example, sector
next step was to perform a logistic regression analysisategories within an occupation group—according to

The preliminary logistic model was simplified by the observed distribution.
eliminating variables that were not statistically signifi-
cant from the modéf. The parameters for the final An exception to this general treatment was made

logistic regression model are presented in table C-1. for the variable characterizing 1988 occupation by the
percent of individuals within the occupation in the

A problem with using logistic regression analysis 1993 NSCG who were involuntarily out-of-field (an
is that interpretation of the results is not straightfor-  indicator of the perceived desirability of the
ward. The impact of an independent variable on occupation). For this variable, the standardized values
unemployment depends on the value of the other  for the two unemployed in 1988 categories were set
variables in the model. Since such complex relation- equal to the values observed in the analysis of 1988
ships are difficult to comprehend, a standardization  occupation and 1988 sector described prior to

technique was used. For most variables, iterative  calculating standardized values for the remaining
techniques were used to select a standardization valggtegories.

for all factors other than the independent variable of

interest. This I‘esulted ina tOtaI Unemployment rate For Continuous Variables' Standardization was
equal to the observed unemployment rate. done within categories. For the purpose of evaluating
o the regression values, the midpoint of the category was
The standardization methodology selected was used to estimate the dependent variable mean unless

modified slightly to deal with situations where there  knowledge of the data suggested a different value
was a logical dependence between categoric indepedould be more appropriate.

dent variables in the analysis. For example, individuals
categorized as not employed in 1988 in the occupational |n standardizing for disability status, the

analysis were categorized the same way in the sectQiategories were not mutually exclusive, because of the
variable. Logit regression parameters were calculategossib“ity that an individual could have multiple

for each category formed by cross-classifying the  gjsabilities. Instead of standardizing to the total
interdependent independent variables. For example, ghserved unemployment rate or forcing the categories
chemists in the private sector would have a combinedg pe mutually exclusive, unemployment rates were
logit parameter equal to the sum of the parameters fftandardized to a hypothetical total unemployment rate

the dummy variable for chemists, the value for the  ca|culated from the observed values of the univariate
dummy variable for the private sector, and the values§ability categories.

47 Note that interaction effects were tested after a decision
was made on whether the primary variables should be retained.
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Table C-1. Regression parameters and standard errors for

logistic regression model

Page 1 of 4
Independent Variables Parameters Standard Error
INTERCEPT ..ottt -2.4199 0.5168 *
Place of employment or residence
CONNECHCUL.....oueercieireresrse s -0.6984 0.1086 *
Massachusetts.................. -0.6324 0.0651 *
Other New England Region.. -0.2991 0.1029 *
NEW YOTK....corvereeeeeeeeeisessnersessesssessse e sssessesssssessesneed -0.7088 0.0534 *
NEW JEISEY....ovviuiiriiririrississis s -0.8328 0.0687 *
PeNNSYIVaNIA. ... -0.4133 0.0615 *
(O3 SOOI -0.0872 0.0602
INGIANG. ... e -0.7502 0.1187 *
linois........ -0.7582 0.0732 *
Michigan... -0.5932 0.0833 *
WISCONSIN. ..eveecrrereerereeserei e -1.3787 0.1645 *
MiINNESOLA. ....cvrcvrerereeeereeeiset e eens -0.2931 0.0892 *
Missouri -1.0868 0.1344 *
Other West North Central Region...........cccoueeeeeerrecenenne -1.7205 0.1664 *
District of COIUMDIA. .......corermeeererreerereeeeereererseeeesseeserenes -1.2771 0112 *
FIOTTA. c.v.cereeeeeeeeee et -0.02 0.0684
MaryIand. ... -0.3117 0.0616 *
NOIth Caroling..........ccveererereeeseerernemerseererseeerese s -0.2645 0.0779 *
VIrGiNia......ooveiveiri s -1.0293 0.096 *
Other South Atlantic Region.........c.ceeeereereerneeeeeneeenenns -1.359 0.1013 *
East South Central Region..........ccoveeeeeneeeneeeneenneeneenennnsd -0.7796 0.0771 *
TOXAS.ieeuereereeenctreseee et -0.2405 0.0524 *
Other West South Central Region..........cccoeeeeeererereeeeeen. -0.4771 0.0873 *
Mountain Region.........cccevireninissseseens 0.0682 0.0458
{CalifOrnia} ™ ... - -
Washington.........cvmenerneeenereeeeesee s -0.3089 0.0762 *
Other PaCfiC.......cvueeerermeerirseeeeeseirereseseesesesisesseeeseseaees -0.8448 0.1054 *
OHNE .ottt -0.8977 0.2368 *
Years since receipt of Ph.D.
Years since receipt of PR.D........cooiioiicciciiiiies 0.0604 0.00492 *
Years since receipt of Ph.D. squared........c.cccoccvrueneeeninnns 0.000696 0.000114 *
Field of degree:
{Biological SCIENCES} ™ .....ceurvueeeerereerrerrereesserseeersseerenns - -
Mathematical and computer SCIences..........cvvereeevrerenee -0.2194 0.0757 *
AQrCUIUral SCIENCES. ... .cveeeeereereerereeeeseesereeeiseeseaeeneees 05105 0.0721 *
Geological and environmental SCIENCES.........ouereererreereen. 0.4827 0.069 *
CheMISIY ..ot -0.2337 0.0565 *

See expanatory information, if any, and SOURCE at the end of table.
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Table C-1. Regression parameters and standard errors for

logistic regression model

Page 2 of 4
Independent Variables Parameters Standard Error
Field of degree (continued):
Physics and astronomy.........c.ceveeneeeeeenieseeneeneeneenens 0.4015 0.0581 *
Other physical SCIENCES..........ocuerierireirrisrissiesisesinanas 0.00927 0.2615
ECONOMICS.....oeireiririrsreeserei et sssssnsees 0.3063 0.075 *
Political SCIBNCE......c.cveverererererece s 0.4099 0.0746 *
PSYCHOIOY . .vveverreeeerreeeeseirsieeisessseiesssesssesssssssessenes 0.1769 0.0522 *
S0ciology/Anthropology.........ceeveeerereereeeeeererseereeneeneens -0.1228 0.0716
Other SOCial SCIENCES.......ucvrerrreeerreererreererseererensesseeeseenees -0.1328 0.0858
Chemical engineering..........coverererreerereeeesnieseererseeneens 0.0227 0.0847
Civil eNGINEEIING.....eeueerereerireirere et -1.1496 0.1672 *
Electrical €ngineering........c.oceereereeererreeereereeireerereereeeens 0.1944 0.0719 *
Mechanical engineering..........ccoeuveereeereeemeereeernserieeneens -0.5593 0.1126 *
Other engineering........oc.eeeereerereereerereereeeeseeseeseseeseseesseees 0.0996 0.0634
Age when doctorate received
AQE @t Ph.D.o e 0.1175 0.00243 *
Part-time experience
Years part-ime eXperienCe. ... eeenerneereenerneesersennes 0.0642 0.00627 *
Years part-time experience squared..........cooceveeeererreenene -0.00375 0.000346 *
Full-time experience
Years full-time XPErienCe. ... eeerereereererneereererneeneens -0.0959 0.00434 *
Years full-time experience squared.........c.cocveeereeeenenns 0.000861 0.0001 *
Employed in 19887?*
Employed in 19887........cccnvunrniriererneieineeeseeseeeeesenens 0.3878 0.0818 *
Employed or non-doctorate in 19887.........cccceerrverrernenes -1.4275 0.0768 *
Occupation in 1988
Mathematical and computer scientists............ocuerrennenncd -0.1023 0.0752
Postsecondary teachers: math/computer............ccc........ -0.9684 0.1227 *
{Biological SCIENtISIS} ™ ........ccvveereeriereeerrereeseereere e - -
Agricultural SCIENtISIS........ccuvvereererrerrerrerrerer s -1.1581 0.126 *
Postsecondary teachers: life sciences..........ccocvrvneunees -1.2751 0.0972 *
CREMISES ... 0.4554 0.0704 *
Geologists and environmental SCientists..........coeceeenee -0.5614 0.1009 *
PhYSICISES ..o -0.2747 0.0826 *
Other physical SCIENCES........c.ovuerinrieirrrisrissiesiseiieanas 0.4223 0.1264 *
Postsecondary teachers: physical sciences............cc...... -1.5963 0.1239 *
PSYChOIOGISS......oueeirrerreirieieerenseree s -1.526 0.0947 *
Other social SCIENtISTS.........cceueerecireireeireree e -0.6794 0.0983 *
Postsecondary teachers: social SCiences..........c.c.uvenes -0.958 0.0779 *
Electrical engineers........c.ceevevenernernenerneneeseseenesneens -0.6309 0.1019 *

See expanatory information, if any, and SOURCE at the end of table
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Table C-1. Regression parameters and standard errors for

logistic regression model

Page 3 of 4
Independent Variables Parameters Standard Error
Occupation in 1988 (continued):
Other ENGINEETS........ocu e 0.0534 0.0653
Postsecondary teachers: engineering............coeeveeereenne -1.475 0.1485 *
Managerial and professionall..........cccucnrvcinriniiincin] -0.6172 0.0534 *
Other non-scientists and engineers..........cooeeneeererenene -0.7309 0.0699 *
Employment sector in 1988
Medical SChOOL.........cvererrererererereei e -0.679 0.0793 *
University-affiliated research institute... 0.0251 0.0606
{Other four-year college/university}...... - -
Other educational emplOYer........coc.rreirneeenieenreeeerenns -0.0813 0.1
Private for profit employer..........ccoovenenneeineninenninnd 0.66 0.0391 *
Self-employed -- incorporated.............coccerreerceeereeererienes -0.4535 0.1052 *
Self-employed -- not incorporated............cocereerernirnennn. -0.6924 0.0832 *
Private not for profit employer............cocviiniiniicinind -0.0198 0.0677
State GOVEIMMENL........ccreeeereereeereeireieeirerisereesseeeseeened -0.5452 0.1285 *
U.S. government -- civilian position -0.4476 0.071 *
Other govVErNMENL.........ou e nens 0.4491 0.0838 *
Parents’ education
Less than high SChOOL..........ccreeenireirneirireinsens 0.2103 0.0398 *
{High school}................ - -
Some college.... 0.2954 0.0385 *
2-YEar COlIBGE......ruurruierrrreieeireriseresr e -0.2939 0.072 *
4-YEar COlIEGE......ourrurrrrrrireeirerisereit e -0.0681 0.0391
Some graduate SChOOL.........ccvereeeeemereeererenereieseeeseesenns -0.1282 0.0681
MaSIEI'S.....evoceereeererrere e -0.1779 0.049 *
DOCIOrALE....eeece e 0.1038 0.0424 *
Disability status
{NOt disabled}.........cceurrreerrmirrerrneieeseresrsesssesees - -
Disability related t0 SEEING........cevercrcrerceerereeeeenns -0.186 0.0878 *
Disability related to hearing..........ccocvereeenrenerreesieneennns 0.4292 0.0606 *
Disability related t0 WalKing..........coereereererrerneeneenernernnnes 0.3177 0.1161 *
Disability related o ifting......c.ccowerereeererrmeerererereerenereenene. 0.2902 0.0965 *
Average percent in 1988 occupation
involuntarily out Of field™* ... 6.7056 0.747 *
Foreign research experience
Conducted foreign research...........ooeereenernernerenernernenns 0.2869 0.0433 *
Would consider conducting foreign research..................d 0.3483 0.0304 *
{Neither conducted nor would consider
conducting foreign research}™........cococoverevenenerneenens

See expanatory information, if any, and SOURCE at the end of table
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Table C-1. Regression parameters and standard errors for

logistic regression model

Page 4 of 4
Independent Variables Parameters Standard Error
Marital status
MaITIEA. ... -4.2888 0.5053 *
MAMMEA....vvverrvrsrresssesr e - -
Interactions between gender and marital status
Married female.......coceeeeereerererrernerer e 0.4624 0.0703 *
Other .o - -
Interactions between gender and
whether children in home
Women with children in the home.........ccoovvnninininnnd 0.8661 0.0575 *
Men with children in the home..........coovevineninerceeenenn. -0.0781 0.032 *
No children in the home (total).........cocrererneererceeeniennnd
Interactions between gender and race/ethnicity
Non-Hispanic white WOmMeN............c.ouenenernereierereenens -0.8512 0.0583 *
Non-Hispanic black WOmen...........coceeveeevernenneenerneeneenens -0.3166 0.1897
HiSpanic WOMEN. ..o -1.3319 0.2001 *
ASIAN WOMEN. ..ottt -0.2604 0.0972 *
Native American (total)*** -1.8798 0.4761 *
Interactions between marital status and race/ethnicity***
{Married non-Hispanic Whites}..........ccceureeneerererneereenens - -
Unmarried non-Hispanic Whites...........c.cceeeveereenerneeneenens -3.5736 0.5051 *
Married non-Hispanic blacks............ocureneeneenrereeeninnns -0.6395 0.15*
Unmarried non-Hispanic blacks -3.7227 0.5244 *
Married ASIANS........ovrereeererereeeeenerserseeersee e, -0.053 0.0463
UNMarmied ASIANS.........oeerereeemeremseeseessessesseesersseeenens -4.311 0.5135 *
Married HiSPaniCs.........ceueeimrreeenieneiresiseriseseesnseenes 0.3014 0.0986 *
Unmarried HiSPaniCs........ceeereerreeneenenerneerersenenensennes -3.4297 0.5281 *
* Statistically significant at the .05 level.
** {}sare used to indicate omitted dummy regression variables.
*** Due to the small number of Native Americans in the sample, a single category of Native Americans
was used.

Unemployed indivduals were given a value equal to the mean of employed indivduals on this variable.
'See the Technical Notes for an explanation of occupations included in this category.

SOURCE: National Science Foundation/SRS, 1993 Survey of Doctorate Recipients.
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